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ABSTRACT
This study examined some of the factors that influence AfricanAmerican and Caucasian eighth graders' performance on standardized
mathematics tests. Specifically, I examined the effects of high and low
achievers’ beliefs and attitudes toward mathematics and perceptions of self,
mathematics, teacher, school, and parents on their performance levels.
I employed a two-phase design with qualitative and quantitative
approaches. The qualitative phase focused on one grand-tour question:
Considering the times you took standardized mathematics tests, would you
please describe some of the things that affected your performance on those
tests? Individual students and focus groups were the units of analysis. I
interviewed four focus groups from a cross-section of three Southeastern
U.S. public schools to determine their views on factors that affected their
performance on standardized mathematics tests. The data were analyzed
and coded using QUALPRO.
The objective of the quantitative portion was to test whether students’
scores on standardized mathematics tests were influenced by the selfreported factors generated from the qualitative phase as follows: (1)
students’ beliefs, attitudes, perceptions, and time invested in mathematics
xiv

homework; (2) students’ perceptions of selected characteristics of schools;
(3) students’ perceptions o f teachers’ attitudes, relationships with them, and
teaching practices; and (4) students’ perceptions of parents’ involvement.
Data for the quantitative analysis were from eighth graders’ responses to
questionnaires and cognitive tests of the 1988 National Education
Longitudinal Study (NELS:88). Factor analysis, Pearson correlation, and
multiple regression analyses were performed on this data.
There was no dominant factor explaining effects on performance, but
a combination of factors was found. High achievers indicated mathematics
was important to their future, getting good grades was important, they had
self-confidence in their ability to do mathematics, and they enjoyed doing
mathematics. Low achievers felt that lack of concern and failure to work
harder or to ask for help were the major factors that affected their
performance. Both groups agreed that they had little to no help from their
parents but their teachers were helpful. The results also implied that
different factors affected the performance of high and low achievers for
African-American and Caucasian students.

CHAPTER 1

INTRODUCTION

Background
In international comparisons with leading industrial nations, the
United States consistently ranks in the lower half for many categories in
mathematics. For example, eighth graders in the United States ranked
below those from Canada and Japan in mathematics (International
Association for the Evaluation o f Educational Achievement, 1984).
Stevenson, Shin-Ling, and Stigler (1986) reported that the highest average
score for any U.S. fifth grade class was below the average score of the
lowest Japanese fifth grade class. Furthermore, only 1 of 40 Chinese classes
had an average score lower than the highest average score o f any U.S. class.
In comparative studies, Stevenson (1983, 1987) reported that the best U.S.
students failed to outperform comparable students from other industrialized
countries. These findings have prompted many within the U. S.
mathematics education community to call for dramatic changes in school
mathematics curriculum.
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Several documents have been published to address the widening gap
in mathematics proficiency between U.S. students and those in other
developed countries. These publications point out an urgent need to reform
mathematics education so that the United States can again be competitive in
a global economy. Among these publications are the following: Curriculum
and Evaluation Standards fo r School Mathematics (National Council of
Teachers of Mathematics (NCTM), 1989); Everybody Counts: A Report to
the Nation on the Future o f Mathematics Education, National Research
Council, 1989; Reshaping School Mathematics: A Philosophy and
Framework fo r Curriculum, Mathematical Sciences Education Board, 1990;
Professional Standards fo r Teaching Mathematics, NCTM, 1991; and For
Good Measure: Principles and Goals fo r Mathematics Assessment, National
Summit on Mathematics, 1991.
The quest to improve mathematics performance is daunting because
of the perceived lack of motivation and the relatively high dropout rate
among high school students in the United States (Carnegie Council on
Adolescent Development, 1989). In addition, achievement in mathematics
and later academic success differ between Caucasian and Asian Americans
on the one hand and African-Americans and Hispanics on the other (Secada,

1989). The disparities in mathematics education in the United States have
been described as evidence of deep structural defects in the system with
regard to how mathematics is learned and taught (Oakes, 1990a, 1990b;
Secada, 1989; Secada & Meyer, 1991).
Performance on standardized mathematics tests is often used as a
predictor of students' choices of mathematics courses in high school and
their college aspirations. For example, SAT scores are more often used as
predictors of college grades than are students' class ranks, (Byrnes and
Takahira, 1994), and admissions officers rely heavily on SAT scores when
they make admissions decisions (Crouse and Trusheim, 1988). Thus,
students with higher scores are typically admitted to the best universities in
the nation, and those with lower scores are more often denied access.
Because of the importance of equitable educational opportunities in
mathematics, a study to assess what factors influence performance on
standardized mathematics tests is timely. Potential factors include teaching
practices, students' attitudes toward mathematics, gender, location of
schools, students' perceptions of mathematics, time spent doing homework
assignments, parents’ involvement with their children’s school work, race,
student socioeconomic status, and demographics.
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Statement of the Problem
There is insufficient information on the factors that influence student
performance on standardized mathematics tests in middle schools. The
purpose of this study is to examine the factors that influence AfricanAmerican and Caucasian eighth graders' performance on standardized
mathematics tests. Specifically, this study examines the effects of high and
low achievers'1beliefs and attitudes toward mathematics and perceptions of
the impact of self, mathematics, teacher, school, and parents on performance
levels. Emphases are on those factors that may be manipulated by policy
intervention, for example, students' attitudes toward mathematics and
classroom management. In this study, I used a two-phase design.
The primary purpose of Phase 1 was to look within specific schools
in the Southeastern U.S. in order to understand, describe and analyze some
factors that influence eighth graders' performance on standardized
mathematics tests. The design used was based upon a theory grounded2 in
the data and data analysis. The research was guided by one major question:
1 A ranking o f high on m athem atics standardized tests i f a student scored in the eightieth percentile or
above average and a ranking o f low if h e/sh e scored at or below the tw entieth percentile.
2Grounded theory: The researcher attempts to derive a theory by using m ultiple stages o f data collection ,
refining and interrelationship o f categories (Strauss & Corbin, 1990). The primary characteristics o f this
design are: (1 ) constant data com parison with em erging categories, and (2 ) theoretical sam pling o f different
groups to m axim ize the sim ilarities and d ifferences o f information (C resw ell, 1994).
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What influences eighth graders’ performance on standardized mathematics
tests? At another level, Phase 2 involved a quantitative study.
The purpose of this study is to identify factors that affect eighth
graders’ performance on standardized mathematics tests using responses to
questionnaires and cognitive tests of the 1988 National Educational
Longitudinal Study. By studying variables such as race, gender, beliefs,
attitudes, time invested in school work, socioeconomic characteristics,
student’s perceptions of selected characteristics of schools, student’s
perceptions of teachers' attitudes, relationship with students, and teaching
practices, and student’s perceptions of parents' involvement, attention is
focused on those variables playing the largest role in affecting students’
performance. By identifying variables that affect performance, perhaps an
intervention can be developed that would positively influence the variables
and thus lead to better performance on standardized mathematics tests. In
addition, delineation will be made between high and low achievers by race.
This study looks at multiple levels of statistical analyses. Factor
analysis and regression analysis are used to examine the factors that are
thought to influence performance on standardized mathematics tests. The
intent of the two-phase study is to use multiple sources of triangulation (i.e.
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data source and data collection), or converge the findings, and to extend the
breadth of the inquiry (Greene et al., 1989). Other reasons for the twophase design are based on personal teaching experiences and the nature of
the research problem. Qualitative methods can be used to uncover and
understand what lies behind a phenomenon about which little is known and
to give intricate details of the phenomenon that are not likely to emerge
from quantitative methods (Strauss and Corbin, 1990). On the other hand,
my use of quantitative data may validate the qualitative analysis.
Qualitative Approach
Research Question
In my qualitative study I present one question: What are some of the
factors that influence eighth graders’ performance on standardized
mathematics tests? The interview questions involved one grand-tour
question3 and twelve mini-tour questions4 related to the factors that are
thought to influence eighth graders’ performance on standardized
mathematics tests.

3Grand-tour question is “a statem ent o f the question being exam ined in the study in its m ost general form .”
(C resw ell, 1994, p. 70)
4M ini-tour questions are more sp ecific questions in the research under study.
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Grand-tour Question
Considering the times you took standardized mathematics tests,
would you please describe some of the things that affected your
performance on those tests?
Mini-tour Questions
1.

Would you please describe your feelings about mathematics?
Probes:

What do you like about it?
What do you dislike about it?
What are the benefits of doing well in mathematics?

2.

Tell me about some of the things your math teachers do to help you
understand math. Is there something you really liked about their
style? Why? or Why not?

3.

Tell me about your math classes. Is there something you really
liked? Why? or Why not?

4.

How would you describe your school?. Do you think there is
something about your school that helps you score better on
standardized tests? Why? or Why not?

5.

Tell me about your parents. Do(es) your parent(s) help you with your
mathematics homework? Why? or Why not?

6.

Do you think what your dad (mom) does for a living give you abetter
chance to score higher on standardized mathematics tests? Why? or
Why not?

7.

Do you think being male (female) affects how well you do on
standardized mathematics tests? Why? or Why not?
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8.

Do you think being black (white) affects how well you do on
standardized mathematics tests? Why? or Why not?

9.

What kind of job would you like to have when you become an adult?
Why?

10.

How do you feel about standardized mathematics tests?
Follow-up: ...as part of student evaluation
...as part of teacher evaluation
...as part of school evaluation

11.

If you could change some things about the things that affect your
performance, what would they be? Why?

12.

Do you have any final thoughts on the things that affect your
performance on standardized mathematics tests?
Probes:

What can be done to get students like yourself to do
better on standardized mathematics tests?

The purpose of the mini-tour questions is to narrow the focus of the
interview/discussion. These questions, in turn, are topics specifically
explored during the open-ended interviews with follow-up on any leads they
may give. I allowed their concerns to direct the flow of the interview. The
research questions explored in this study are based on a theoretical
framework designed to understand and identify factors that influence eighth
graders’ performance on standardized mathematics tests. I developed the
framework as presented in detail in chapter 2. The framework represents a

synthesis of my ideas and those of other researchers cited in the review of
the literature. From these interviews, I attempted to “get inside the eighth
graders’ heads” to find out their perspectives of factors that influence their
performance levels and compare responses among groups based on race,
gender, and parent involvement. The data generated from these interviews
will complement the quantitative component.
Quantitative Approach
In this quantitative portion, I apply the research question described in
the previous section to the National Education Longitudinal Study
(NELS:88) base year data.
Research Objectives
My objective is to identify which of these self-reported factors affect
eighth graders’ performance on standardized mathematics tests. For this
quantitative approach, I have identified the following factors: (1) Self (E) =»
student’s beliefs, attitudes, perceptions, and time invested in mathematics
homework; (2) School (S) =» student’s perceptions o f selected
characteristics of schools (3) Teacher (T) =» student’s perceptions of
teachers' attitudes, relationship with students, and teaching practices, and (4)
Parent (P) => student’s perceptions of parents' involvement. These four
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factors from here on will be referred to as ESTP. Specifically, I examined
the following objectives:
Objective (1)
To determine whether performance on mathematics standardized tests
was related to ESTP for all students (high-low African-American and
Caucasian students) and whether there were racial differences
between the performance of students.
Objective (2)
To examine whether performance among high achievers in both racial
groups was related to ESTP and whether there were differences
between the performance of African-American and Caucasian highachieving students.
Objective (3)
To assess whether performance among low achievers in both racial
groups depended on ESTP and if there were differences between the
performance of African-American and Caucasian low-achieving
students.
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Significance of the Study
A study to examine the factors that influence African-American and
Caucasian, eighth graders' performance on standardized mathematics tests is
important to the mathematics education community for several reasons.
First, understanding the factors that influence performance on standardized
tests can help reveal the underlying disparities on mathematics achievement
beyond middle school. Second, the findings from this study may help to
improve students' performance on standardized mathematics tests.

Third,

the results will be made available to educational policy makers, shared
through in-service programs for teachers, and published in journals. Fourth,
because the quantitative survey data come from a nationally stratified
random sample of eighth graders, the results could have ramifications at the
national level and state levels. Furthermore, the use of qualitative and
quantitative evaluation methods may enhance the strength of the
conclusions and provide a broader understanding of the research results.
Fifth, researchers (Stevenson, 1983; Byrne, 1989b) may have often
overgeneralized international findings to specific countries without closely
investigating cultural factors that might influence performance on
standardized mathematics tests in the United States.
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Organization of the Study
Chapter 2 reviews literature related to the following: (a) affective
domain, (b) issues concerning mathematics education and problem solving,
( c) achieving in mathematics, (d) a general view of international
mathematics achievement studies, (e) national assessment on mathematics
achievement, and (f) mathematics achievement studies focusing upon
alterable factors, race, socioeconomic status, and gender. Chapter 3
presents the methodologies and the rationale for using both qualitative and
quantitative designs. Chapter 3 also discusses validity, reliability, and
ethical issues in the present study. Chapter 4 discusses data analyses and
results for both qualitative and quantitative methods. Chapter 5 integrates
the meaning of the results and findings, connecting them back to the
literature on mathematics achievement on both national and international
levels. In addition, it provides conclusions and implications for further
research.

CHAPTER 2
REVIEW OF LITERATURE
The review of literature in this chapter provides the theoretical
framework on which I developed this study. This study focuses on alterable
factors that influence performance on standardized mathematics tests. It is
therefore appropriate to give a brief review of studies dealing with some
categories of the affective domain such as beliefs, attitudes, and emotions.
Following this, problem solving and standardized tests will be reviewed.
The first section of this chapter presents a general overview of
beliefs, attitudes, emotions o f students toward mathematics, and problem
solving. These studies provide me with some methodological insight about
my mathematics classroom observations and preparations for developing
questionnaires for my qualitative study. The second section deals with
issues related to my research goal. The research findings are in the
following areas: (a) standardized testing; (b) international mathematics
achievement; ( c) national assessment of mathematics achievement; (d)
mathematics achievement studies on alterable factors; (e) mathematics
achievement on race/ethnicity and socioeconomic status (SES); and (f)
mathematics achievement by gender.

The key descriptors in my literature search are beliefs, studentattitudes, problem-solving, standardized-test, academic-achievement,
mathematics and achievement, mathematics-education, educationalassessment, achievement-test, grade-8, mathematics and race, mathematics
and gender, and middle-school. The principal bibliographic sources are
Dissertation Abstracts International, Education Resources Information
Center (ERIC) documents, Microfilms International, research journals and
books. In a few cases, dissertations are used. The chapter concludes with a
conceptual framework from my literature search and a brief synopsis of the
quantitative portion of my study.
Affective Domain
Much of the research on affective issues relies on measures of
achievement which include standardized tests. In general, the affective
domain includes a wide range of beliefs, attitudes, values and theories that
have some relationship to student performance in mathematical problem
solving activities (McLeod, 1985, 1992). In this chapter, I use students’
beliefs, attitudes, and emotions as more specific descriptors of subsets of the
affective domain in mathematics learning and performance. Table 2.1 (see
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page 15) provides a brief outline of the major constructs used to describe
affective responses to mathematics learning.

Table 2.1 The Affective Domain in Mathematics Education
Category
Beliefs
About mathematics
About self
About mathematics teaching
About the social context

Examples
Mathematics is based on rules.
I am able to solve problems.
Teaching is telling.
Learning is competitive.

Attitudes

Dislike of geometric proof
Enjoyment of problem solving
Preference for discovery learning

Emotions

Joy or (frustration) in solving
nonroutine problems
Aesthetic responses to mathematics

A dopted from M cL eod (1 9 9 2 ). In D .A . G rouw s (Ed.), Handbook o f research on m athem atics teaching
and learning, (pp. 5 7 5 -5 9 6 ).

McLeod (1992) recognized the importance of the affective domain
and its relationship to mathematics learning and performance. He focused
on affect and its influence on mathematics education. He argued that
research on affect has not used a strong theoretical foundation and when
such research did occur, there was little connection between that framework
and the theoretical foundation in mathematics education. He provided an
overall theoretical framework that is consistent with current studies of
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cognition in mathematics education. Specifically, McLeod provided
different examples of beliefs, attitudes, and emotion, and their role on
students in learning mathematics. In recent years, researchers have made
successful use of a variety of qualitative as well as quantitative techniques
in the cognitive domain. For example, McLeod noted that:
beliefs and attitudes could be analyzed through the use of traditional
quantitative techniques, but qualitative data will contribute
substantially to the completeness of our understanding of these issues,
(p. 588)
He seemed to be saying that research on affective issues in
mathematics education should make use of a wider variety of methods and
the debate over qualitative and quantitative research methods is behind us.
His recommendations inspired my use of multiple research methods, that is,
the use of clinical interviews, focus group discussions, and classroom
observations to provide deeper understanding on the factors that influence
performance on standardized mathematics tests.
Beliefs
In response to the question “What are beliefs?”, Civil (1990) offered
the following: “beliefs about mathematics are a set of perceptions about
that subject that one has” (p. 15). Schoenfeld (1985) thinks of beliefs as

“one’s mathematical world view” because they “can determine how one
chooses to approach a problem, techniques will be used or avoided, how
long and how hard one will work on it” (p. 45). The following are examples
of beliefs held by students: problems can be solved very quickly or not at all
(Schoenfeld, 1985); only geniuses can be creative in mathematics
(Schoenfeld, 1985); belief about oneself as learner (Fennema & Peterson,
1985); learning mathematics involves memorizing (Carpenter, Lindquist,
Matthews & Silver, 1983); problem solving is always rule-oriented
(Carpenter et a i, 1983); anyone who tries can learn mathematics
(Kloosterman & Cougan, 1994).
Why Beliefs about M athematics?
There are two major reasons why I think it is important to look at
students’ beliefs about mathematics. First, beliefs are important influences
on human behavior. Beliefs influence how one thinks about mathematical
tasks, how one studies mathematics, and how one attends to mathematics
instruction. Therefore, it is not surprising to say that beliefs influence
students’ actions, problem solving behavior, and performance on tests
(Lester, Garofalo, & Kroll, 1989; Schoenfeld, 1985). According to
Kloosterman and Cougan (1994),
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“...in school, students have beliefs about how important it is to learn
mathematics and which factors influence success when they try to
learn math. These beliefs are thought of to be major influences on the
amount and type of effort students put forth when trying to learn
mathematics” (p. 377).
Research on beliefs that appear to be widely held by students in
elementary through secondary school mathematics is the other reason for
their performance on standardized mathematics tests. The findings from
research on beliefs have prompted an important question when seeking
some of the factors that influence performance on standardized mathematics
tests: How much beliefs and how much knowledge do students have about
mathematics? My personal experience in many classroom situations has
shown that both beliefs and knowledge play some role on factors that
influence performance on standardized mathematics tests. I am interested in
finding the extent of the role of each in my interviews with eighth graders in
this study.
Research on Beliefs about Mathematics
Garofalo (1989) discussed a few examples of beliefs following his
discussions with students (in secondary level), preservice teachers,
secondary school teachers, his observations of secondary school
mathematics classrooms, and his experiences as a secondary school
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mathematics teacher. The typical version held by secondary school students
are the following:
Belief 1. “Almost all mathematics problems can be solved by the
direct application of the facts, rules, formulas, and procedures shown
by the teacher or given in the text-book.”
Belief 2. “Mathematics textbook exercises can be solved only by the
methods presented in the textbook; moreover, such exercises must be
solved by the methods presented in the section of the textbook in
which they appear.”
Belief 3. “Only the mathematics to be tested is important and worth
knowing.”
B elief 4. “ Mathematics is created by the very prodigious and creative
people; other people just try to leam what is handed down.” (p. 502503).
Garofalo suspected that many mathematics teachers might think
students who hold the above beliefs know little, or nothing at all, about
mathematics and mathematical thinking. However, he felt that a closer look
suggested that these students have learned very much. “They have learned
much about their mathematics teachers, textbooks, tests, and the classroom
environment.” (p. 504). These beliefs are reasonable and accurate based on
the students’ observations, perceptions of their classroom, and the kind of
mathematics education they receive.

Garofalo argued that these unhealthy beliefs suggested and implied
study habits, test-taking strategies, and classroom behaviors that students
have to cope with in mathematics education. If these narrow beliefs are to
be discouraged, then classrooms should not be set up to foster them. To
emphasize activities that encourage mathematical exploration and develop
and refine ideas, strategies, and methods, mathematics classroom must be
interactive and have an atmosphere of inquisitiveness, exploration, and
discovery. In order to change students’ beliefs, mathematics classrooms
must change so that students are active participants rather than passive
listeners and practicers.
Garofalo’s article unveiled some key beliefs by mathematics students
that may be true at all grade levels. These examples are similar to some of
the beliefs discussed elsewhere (see Frank, 1988; Shoenfeld, 1985). His
view of mathematics education is strongly promoted by the National
Council of Teachers of Mathematics through its Curriculum and Evaluation
Standards fo r School Mathematics (1989).
Silver (1985) discussed a person’s belief system as one of the
important aspects of the affective domain. He indicated that several studies,
including some dealing with third, fifth, and eighth graders, on the influence

of one’s beliefs on problem solving performance have been gaining
attention. The third National Assessment of Educational Progress in
Mathematics (Carpenter et al., 1983) indicated that junior high and high
school students have a general belief that there is always one correct way
and a rule to solve a given mathematical problem, and the process requires
memorization. He further argued that the most deceitful component of
one’s belief system is the set of misconceptions and beliefs that one holds
about mathematics. These misconceptions have been documented in areas
such as probability, where Shaughnessy (1985) provided evidence of naive
probabilistics reasoning; in algebra, Kieran (1981) documented students’
misconceptions and missing conceptions about the nature of equations; and
Wagner (1981, 1983) provided evidence of students’ misconceptions about
the nature of variables. He also observed that beliefs about mathematics
held by teachers can have a tremendous influence on teaching behavior and
the outcome of what they teach students. Silver suggested that before
“belief systems” becomes the next major research area in mathematics
education, there is a need to investigate the relationship between beliefs and
attitudes. If all attitudes are not beliefs, then how do we distinguish one
from the other? Silver was mainly interested in problem solving; his

observations and discussions showed some concern for student belief
systems about mathematics and how these belief systems enhance or inhibit
problem solving performance. He was able to articulate the outcome of
belief systems to knowledge and it affected mathematical problem solving.
He mentioned how misconceptions could be very resilient and quite
resistant to instruction and how a teacher could influence students’ belief
systems.
Kloosterman and Cougan (1994) investigated mathematical
beliefs and achievement of 62 students in grades 1-6 in the same school.
Students selected were from lower and lower-middle socioeconomic
families. Data were collected from two categories: the first involved
interviews about (1) what they liked about school and mathematics, (2) what
help was given by their parents on their school work, (3) what confidence
they have in their abilities to do mathematics, (4) what use they get from
learning mathematics, and (5) what they felt about the ability of all children
to learn mathematics. The second category required testing student’s ability
to do computation and problem solving. They noted that, based on several
students’ comments, the bases of their self-confidence in mathematics were
grades and teacher feedback on correctness of their work. Most of the

students had a firm belief that mathematics was useful. For example, first
and second graders made comments like “you need math to get to third
grade” (p. 382), and the older students mentioned that mathematics was
needed to get jobs. Kloosterman and Cougan also noted that students’ selfconfidence and liking of mathematics related closely to achievement. For
example, those who liked mathematics were also confident. On the other
hand, those who had low self-confidence had very low confidence in their
ability to learn mathematics, As expected, the researchers were unable to
get a clear picture of student’s home life. The students commented that
their parents wanted them to do well in school but were rarely involved in
their schoolwork. In addition, Kloosterman and Cougan gave a good
account o f emerging beliefs of mathematics among elementary school
students.
Attitudes and Emotions
Attitude is an affective component that involves emotional aspects of
one’s feelings about mathematics. Examples of attitudes toward
mathematics include liking algebra, bored with arithmetic, and disliking
word problems. Attitudes toward mathematics have a long history, but
there is lack of attention to emotional reactions of students in research on

affect in mathematics education. In terms of the affective domain, McLeod
(1992) ranked beliefs, attitudes, and emotion in that order and reversed the
order for the cognitive domain. He referred to attitude as “affective
responses that involve positive or negative feelings o f moderate intensity
and reasonable stability” (p. 581). Haladyna, Shaughnessy, and
Shaughnessy (1983) used attitudes as a general term that includes beliefs
about mathematics and about self. Dossey et al. (1988) reported major
results from the national assessment data that there was a positive
correlation between attitude and achievement at all o f the grade levels
assessed (3, 7, and 11). There was a decline in the percentage of students
who said they enjoyed mathematics from 60% in grade 3 to 50% in grade
11. A similar result was reported by McKnight et al. (1987) from the
Second International Mathematics Study.
Very few studies have focused on emotions in mathematics learning.
The studies conducted have not played a major role in research on the
affective domain in mathematics (McLeod, 1992). Emotional responses are
common among both expert and novice problem solvers alike. They display
emotional reactions from frustrations and joys of solving problems, such as
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the “Aha” and “Yeah”. The next section will discuss some detailed
experiences of emotional reactions to problem solving.
Issues
Getting beyond Classroom Mathematics
One of the basic literacies in current schooling includes competency
in mathematics. Graduation from high school requires that students have
enough knowledge of mathematics for individual success and for the future
strength of this country. The quick and easy-answer mentality of
mathematics that students buy into have led some to perform poorly on tests
requiring deep mathematical thinking. The National Assessment o f
Education Progress indicated that the gains in mathematics achievement in
the last decade have been in the area of isolated skill acquisition, not in
mathematical thinking. At the present time it appears that most students are
learning the skills of mathematics without understanding the concepts that
underlie these skills. Curriculum and instruction addressing problems that
are the easiest to solve with no relevance to applications to real life
experiences of the student are quickly becoming outdated. Technological
innovations o f the last decades have transformed how students may use
mathematics in their everyday life. Today, emphases on problem solving,
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applications of mathematics, and estimation skills need to become the focus
of curriculum because they are more necessary in our daily activities
(NCTM, 1989).
Mathematics Education and Problem Solving
The current trend in mathematics education suggests that problem
solving should be the focus of school mathematics at all grade levels
(NCTM, 1980). The nature of problem solving has been viewed from
several different perspectives. Among some of the views are: (1) a creative
activity involving dynamic and cyclic processes, (2) a reflective activity,
and (3) general and specific strategies, metacognitive processes, and
domain-specific knowledge.
A look at problem solving as an educational goal is that, it can be
taught and learned (Dreyfus, Artigue, Eisenberg, Tall, & Wheeler, 1990).
According to Kantowski (1974), problem-solving ability develops slowly
over a long period and grows with experience in solving problems.
Similarly, Thompson (1985), noted that “the essential feature of
constructing mathematical knowledge is the creation of relationships, and
creating relationships is the hallmark of mathematical problem solving” (p.
190). Therefore, an instructional approach, which is consistent with both a
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constructivist approach and a cognitive science view of learning, requires
systematic, planned instruction in the development of problem-solving.
A variety of factors seems to affect the ability to be a successful
problem solver. Research has been concerned with three variables related to
problem solving: understanding the problem, planning, and computational
skill are important. These three variables constitute the first three phases of
Polya’s (1973) four phases in the solution to a problem. These phases, as
well as Polya’s fourth phase, “Looking Backf \ serve as a basis for
instruction in problem solving. Problem solving is central to mathematics
curriculum, and ways in which students can better be taught to become
effective problem solvers in a real-world situation is the goal of
mathematics education. One definition of problem solving in mathematical
tasks given to students where the solution is not immediately obvious, and
which require something other than the use of algorithm. Andre (1986)
referred to problem solving as “the mental and behavioral activities that are
involved in dealing with problems. ...it may involve thinking (cognitive)
components, emotional or motivational components” (p. 171).
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Similarly, Lave, Smith, and Butler (1989) noted that “the trend is to ... view
problem solving activity as a complex coordination of several levels of
activity at once” (p. 62).
As far as with gaining understanding of factors that influence eighth
graders’ performance on standardized mathematics tests is concerned, a
variety of factors play a role. Kantowski (1974) suggested that problem
solving ability develops slowly over a long period and grows with
experience in actually solving problems.
Shoenfeld (1985) discussed four categories needed for characterizing
mathematical problem solving performance. The abbreviated content of
each category is:
1. Resources- basic mathematical knowledge possessed by an
individual.
2. Heuristics- strategies used by an individual.
3. Control- decisions made by an individual with respect to the use of
resources and heuristics. This category is subdivided into planning,
monitoring, and decision-making.
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4. Belief systems- An individual’s mathematical world view. This is
subdivided into beliefs about self, about the environment, and about
mathematics.
The role of metacogniton was another model area Shoenfeld (1987)
undertook in his research. He defines this term as “reflections on cognition”
or “thinking about your own thinking.” This category focused on three
related but distinct areas of intellectual behavior which are the following:
1. Knowledge about individual’s thought processes.
2. Control or self-regulation.
3. Beliefs and intuitions.
In my study, the combination of these two categorizations of
Shoenfeld (1985, 1987), give a sound explanation of student’s behavior
about mathematical problem solving. The five categories, knowledge,
beliefs, motivation, metacognition, and attitudes play a role in student
achievement. These help teachers gain insights into students’
understandings of mathematics. The categories will also help to determine
if their performance is reflective of their understanding of mathematical
concepts. In the next section I focus on the literature on standardized
testing.
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Achieving in Mathematics
Scores on standardized achievement tests in the United States have
been steadily rising since the 1970s. Bracey (1992) examined standardized
test scores, international comparisons, and National Assessment of
Educational Progress (NAEP) scores and concluded that U.S. schools were
making progress in students' performance on standardized tests. Bracey's
study suggested that test scores declined during the late 1960s and early
1970s, but have been moving upward since. In 1986, for example, some
scores were at a 30-year high.
A comprehensive literature search was conducted to find national and
international studies on mathematics achievement and on standardized
mathematics tests. A broad spectrum of these studies are documented in
this chapter.
Review of Standardized Testing
Standardized testing in the United States has increased steadily over
the last several decades. Today, standardized tests dominate the educational
system in the United States. This form of assessment has become the major
criterion used to measure the students' achievements, performance of
schools from preschool to college, and educational quality (Haney, 1985;

Haney & Madaus, 1989; Neill & Medina, 1989). These tests are designed
to evaluate skills in writing, spelling, and arithmetic and are now termed
criterion-referenced tests. On these tests, students' performance is evaluated
on three levels: poor, fair and good. Another test, developed in the 1920s,
is becoming increasingly common in U.S. schools. It is called the normreferenced test. This test compares a student's performance with that of pre
determined, set norms. Since 1930, the Standard Achievement Test has
become the most widely used normed-achievement-test booklet (Haney &
Madaus, 1989).
The 1950s and 1960s saw another increase in the use of standardized
testing in schools. This increase was brought on by federal legislation. The
modern mathematics reforms of the 1960s were followed by the back-tobasics movement of the 1970s. As the 1980s began, new recommendations
for school mathematics were proposed (NCTM, 1980). Testing received
another boost from a variety of programs that focused on educational
reform. Some of the reform efforts either suggested newer forms of testing
or expanded the uses of existing ones (Pipho, 1985; Haney 1985). Haney
and Madaus (1989), provided evidence from sources to show that testing in
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schools has been increasing between 10 and 20% annually for the last 40
years.
In Neill and Medina's (1989) report on the impact o f test use on
schools, they argued that historically, standardized testing has been used to
assess student achievement, teacher evaluation, and to diagnose strengths
and weaknesses of system wide academic programs. However, in recent
years, the uses of standardized tests by many schools go beyond the use as a
primary criterion for making decisions that affect students. Testing also
accounts for one of the major forces shaping instruction and assessing the
quality of teaching. Scores on standardized tests are used to determine
placement in special education and remedial education programs, resulting
in a disproportionate number of racial and ethnic minorities being placed in
these programs. Other studies suggested that the use of standardized test
scores further perpetuates the over-representation of Caucasian middle- and
upper-class young children in "advanced" classes.
McClellan's (1988) analysis of testing showed that testing goes
beyond teachers' professional status and affects the actual process of
teaching and learning. Test scores have become substitutes for teachers'
judgement in areas in which lawmakers feel teachers are unable or unwilling
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to make decisions. Other decisions at the classroom level are also affected
by testing programs.
Constance Kamii (1989) noted that mathematics instruction has been
affected by the emphasis on testing. Standardized testing does not
distinguish between students who understand underlying mathematical
concepts and those who are only able to perform procedures by rote. Thus,
teaching "to-the-test" precludes teaching that promotes meaningful learning
enabling students to grasp the deeper logic. Reports from the National
Council of Teachers of Mathematics (1989) and the National Research
Council (1989) concluded that, unless assessment is changed, the teaching
of mathematics cannot improve. Given the seriousness of the charges
against testing, many educators are searching for alternatives or
supplements to standardized tests. One alternative to standardized tests is
the progress in computer and information technology (Haney & Madaus,
1989). McBride (1985) noted that the theoretical advantage of computerized
adaptive testing is that "some advocates believe that, within 15 years, this
form of testing will completely displace paper-and-pencil tests in many
programs" (p. 25). An attractive potential of adaptive testing is that it will
allow diagnostic testing of academic knowledge and skills, enabling the
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teacher to identify deficiencies and prescribe remediation. This vision
suggested that students will be able to write their tests on computer
terminals with a simulation requiring an open-ended decision that might be
encountered in a real-life situation.
Mann, Slate, and Jones (1994) investigated attitudes of school
personnel toward standardized achievement tests in northeast Arkansas and
southeast Missouri. Participants were 111 certified school personnel (i.e.
regular classroom teachers, special education teachers, and administrators).
Years of experience ranged from 1 year to 31 years, with an average of 15.4
years. Findings showed that the sampled educators held negative attitudes
toward standardized achievement tests and reported a lack o f understanding
of basic testing concepts (e.g., standard scores). Negative attitudes were
based on several beliefs: (1) these scores were inadequate measures of
achievement; (2) too much emphasis was placed on these scores; (3) too
much time was spent preparing students for these tests; and (4) these tests
made students overly anxious.

In summary, it seems that those favoring

standardized testing will applaud the trend in assessing student achievement,
teacher evaluation, and determining strengths and weaknesses in the school
system (Haney & Madaus, 1989). They see standardized tests as
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"objective" methods of enforcing accountability by improving student
achievement and educational quality. However, opponents see these
"objective" instruments often producing results that are inaccurate,
inconsistent and biased against minorities, females, and students from low
income families (Neill & Medina, 1989).
International Mathematics Achievement
International comparisons in mathematics appear to have been given
more attention than other areas of the school curriculum. Robitaille &
Travers (1992) suggested the following reasons: (1) mathematics plays a
major role in the curriculum in every country; (2) the content in
mathematics curricula is similar on the international level; and (3) the
language of mathematics has the universality of mathematical symbolism
and notation.
Small-Scale Studies
For a number of years, the United States has been deeply concerned
about the high incidence of low test scores on standardized achievement
tests among children. The poor scholastic performance by U.S. children has
focused attention on education, especially in mathematics (Westbury, 1992;
Byrne, 1989a, 1989b; Illinois Council of Teachers of Mathematics, 1989;

Stevenson, Shin-Ling, & Stigler, 1986; National Commission on Excellence
in Education, 1983). Results from comparative studies on mathematics
achievement for four comparable cities in four countries involving children
in kindergarten, grades 1, and 5 are surprising. Stevenson and his
colleagues (1983, 1986, 1990) reported, from their intensive studies, that at
the beginning of the first year of schooling all groups are equal on their
cognitive tasks; however, a remarkable change occurs by the end of the first
year. Asian children, particularly Japanese and Chinese, surpassed U.S.
children. By the end of the fifth grade, the academic performance of the
best U.S. class lags behind the worst Asian class. Consistently superior
performance of Japanese children and rapid improvement of the Chinese
children from kindergarten through fifth grade are evident on tests. But the
question is: Do these tests measure understanding? Or is it that these
Japanese and Chinese children just perform well on standardized tests? On
the other hand, U.S. children’s tests scores are consistently lower on
standardized mathematics tests compared to Chinese and Japanese children.
As part of their study, the researchers observed children in the classroom,
interviewed individual students on their attitudes and beliefs, interviewed
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teachers, and investigated the involvement of both parents and students in
schoolwork.
Stevenson (1987) conducted another comparative study that
evaluated differing educational practices and expectation levels on the
United States, Chinese, and Japanese children. The purpose of the study
was to determine the causes for the major differences in academic and
mathematics achievements. The curriculum, teachers, and students, as well
as parents in China and Japan, appear to work together to bring about
optimal results. Stevenson's observation of classroom behavior suggested
that Chinese and Japanese students typically work diligently to master
mathematical concepts and attribute their academic success to hard work,
whereas data from the United States suggested academic success was
attributed to ability. For example, Stevenson noted that:
"...the set o f beliefs, accompanied by the Chinese and Japanese long held
respect for learning, is a powerful basis for devoting a great deal of energy
to promoting childrens' academic achievement. The parents teach their
children early that the route to success lies in hard work. Teachers
recognize individual differences among children but demand that all
children work hard. If a child's rate of learning is slower than that of other
children, it means only that the child must study even harder" (p. 8).
On the other hand, he noted from his interviews with Americans that more
emphasis was placed on differences in innate ability as the basis of

variations in achievement. Other characteristics contributing to academic
success among Asian students are home environment, including parental
support and teachers' expectations that students will understand materials
presented in class. For example, according to Stevenson, mothers in the
United States did not agree that everybody has the same ability to do
mathematics, but the Chinese and Japanese mothers believe that any student
can be good in mathematics if he or she works hard at it. Also, "teachers in
the United States spend an average of 3 hours a week on mathematics, while
Japanese and Chinese spend an average of 8 and 12 hours a week" (p. 9).
It seems that Stevenson has made a broad generalization about
mothers’ beliefs on their children's ability to do mathematics. But this
should not be the reason for lower expectations of children in the United
States. It is true that children in the United States are not doing as well in
mathematics as their peers in other countries, but how do they develop these
beliefs about mathematics and not other subjects? As Baroody and
Ginsburg (1986) noted, "Beliefs that are sometimes encouraged by
schooling can distort children's views of mathematics, interfere with their
use of conceptual knowledge, and an over reliance on mathematical
knowledge" (p. 102).

A more recent study conducted by LaPointe, Mead, and Phillips
(1989) assessed the mathematical competence of 13-year olds in Korea,
Spain, the United Kingdom, Canada, Ireland, and the United States. The
lowest average score among the students was obtained by the representative
sample from the United States. These results seemed to convey the message
on the low achievement of U.S. students as compared with students from
other industrialized countries. Nevertheless, some critics argued that the
results from these studies were not as clear as they seemed. When
comparing U.S. students with those from other countries, the percentage of
students enrolled in eighth grade may vary greatly from country to country.
In addition, the differences in mathematics achievement may include
variations in the ability to handle concepts or variations in mathematics
curricula (Cremin, 1990).
Large-Scale Studies
The first International Association for the Evaluation of Educational
Achievement (IEA) mathematics study, was a large-scale project in the
early 1960s (Postlethwaite, 1971). Until recently, IEA was the only
organization conducting large-scale international surveys in education. Two
of those surveys focused on mathematics achievements: the First
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International Mathematics Study (FIMS) in 1964 and the Second
International Mathematics Study (SIMS) in 1980-82. A third study of
mathematics is planned for the 1990s.
The FIMS involved 12 countries including the United States. Two
populations of students (13-year olds and high school seniors) were
identified for the project. Some of the major findings o f interest to the
mathematics education community reported by Husen (1967) were as
follows:
1.

males outperformed females in both groups in almost all of the
participating countries

2.

socioeconomic status was found to be positively correlated with
students' achievement

3.

attitudes toward mathematics among 13-year olds indicated more
positive view of mathematics

4.

the 13-year olds rated the importance of the role of mathematics in
society higher than the high school students

5.

results on the value of homework were hard to interpret since the
term "homework" has different interpretations and

6.

analysis of the achievement data indicated that the most able students
from all participating countries performed at similarly high levels.
The IEA Second International Mathematics Study (SIMS) obtained

achievement test results from eighth-graders in 20 countries and from final
year high school students in 15 countries. The SIMS data showed that U.S.
students performed poorly in every aspect of mathematics in every grade.
However, Westbury (1992) argued that the lower achievement of the U.S. is
the result of differences in curricula that were not as well matched to the
SIMS tests as are the curricula of Japan. Compared to the curricula of other
countries, Crosswhite and Dossey (1985) reported that:
the U.S. eighth-grade curriculum was dominated by arithmetic
(except for the small portion of first-year algebra classes). Geometry
did not appear to be a significant part of the mainstream of the eighthgrade curriculum in mathematics. This lack perhaps explains some of
the low overall scores of U.S. students in geometry, but, in spite of
the emphasis, U.S. scores in arithmetic are not outstanding, (p. 81)
The twelfth grade results in the international context were no better.
In the calculus classes, some of the best U.S. students were only able to
achieve on the median level (Crosswhite and Dossey, 1985).
In conclusion, the results of research on international mathematics
achievement are remarkably consistent. Suggestions about what can be

learned from the studies can be made in two categories. First, there are
findings which relate to improvement of teaching and learning of
mathematics. Second, there are lessons to be learned about the factors that
influence performance. For example, there is one interesting trend in the
data: U.S. students performed poorly in mathematics compared to their
peers in other countries, especially those in some Asian countries (see
Westbury, 1992). The research on Asian academic achievement has helped
researchers to define some o f the problems the United States faces as it tries
to improve its educational system. For example, attitudes toward
mathematics among 13-year olds indicated a more positive view of
mathematics than the high school students. There are not many studies that
have investigated alterable factors that influence students' performance on
mathematics standardized tests in the United States. It is true that what
works well in one culture may not necessarily work in another. What makes
the educational system complex in the United States is that it is a
multicultural society. But having observed the educational systems in other
countries, the United States may be in a better position to re-evaluate her
own system.
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National Assessment of Mathematics Achievement
Background to the Revolution in Mathematics Education
Considerable dissension exists in mathematics education. The
slogans "modern mathematics" or "new math", a "rebellion", and "back-tobasics" have been used to describe various revolutions in mathematics
education over the past 50 years. New recommendations for school
mathematics were proposed at the beginning of 1980 (NCTM, 1980). The
earlier reforms in mathematics curriculum have been based on some general
principles of learning. The new math movement embraced principles of
meaningful learning and discovery learning (Bruner, 1960); and the back-tobasics movement was partly due to a decline in achievement test scores
(Advisory Panel, 1977).
The curricular reforms undertaken tried to develop projects on a
national scale for adoption by school districts where teachers were not
directly involved in the development procedures. Although extensive
teacher in-services were instituted on new directions for the curricular
reforms, school districts accepted the curriculum as a top-down imposition,
and the revised program was unsuccessful (Mathematics Sciences Education
Board, 1991).

Today, school mathematics faces some issues similar to those
explored in the 1950s. Elementary, middle, and secondary school systems,
colleges and universities are questioning what mathematics is being taught
and why it is being taught. Reports from mathematics education reported
on-going revolution in school mathematics (see national Commission on
Excellence in Education, 1983). Three important documents presented a
new vision for school mathematics: Everybody Counts: A Report to the
Nation on the Future of Mathematics Education (National Research
Council, January 1989), Curriculum and Evaluation Standards for School
Mathematics (National Council of Teachers of Mathematics (NCTM),
March, 1989), and Professional Standards for Teaching Mathematics
(NCTM, March, 1991). These documents addressed, among other items,
such critical issues as to the nature of mathematics, the need for change in
emphasis and content in the school curriculum, and the role of calculators
and computers in learning and doing mathematics. They stress the
importance of mathematics pedagogy. According to the standards set by the
NCTM (1989), the way in which mathematics is taught is as important as
what is taught. Further, the ability of students to reason, solve problems,
and use mathematics to communicate their ideas will depend on how
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actively and frequently these processes are used. Pedagogy will determine
whether students view mathematics as an integrated whole instead of a
fragmented collection of arbitrary topics.
There is an overwhelming agreement that students of the 1990's and
beyond will develop mathematical competence only if they are actively
involved in "doing" mathematics at every grade level. Mathematical
competence here means a student's ability to explore, conjecture, and reason
logically as well as the ability to use a variety of mathematical methods to
solve problems.
When educators are asked to identify the crucial problems in school
mathematics today, they frequently point an accusing finger at the teachers
and curriculum in elementary and middle school grades. Secondary
teachers are quick to criticize the computational abilities of the students they
receive from elementary school. Much of the recent controversy in
elementary and secondary school mathematics has been sparked by
disagreement over the value and effectiveness of curricular and instructional
innovations.
These current issues and problems in teaching school mathematics
can no longer exist without attracting the attention of those outside the
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mathematics education community. Various committees and organizations,
with broader representation, have written reports related to issues in
mathematics education. A Nation at Risk, published by the National
Commission for Excellence in Education (1983), is the most widely cited of
recent government reports. The report concluded that:
If an unfriendly foreign power had attempted to impose on America the
mediocre educational performance that exists today, we might well view it
as an act of war. As it stands, we have allowed this to happen to ourselves...
we have, in effect, been committing an act o f unthinking, unilateral
educational disarmament (p. 5).
Other agencies and organizations who have cited this government report
include the National Council of Teachers of Mathematics (1988, 1991),
James Bennett's report (1987, 1988), and Association of Teacher Educators
(1991).
Bigler and Lockard (1992) pointed out that:
There is no greater challenge facing American education today than
improving the achievement of its growing minority populations.
America's competitiveness and leadership in the global economy of
the 1990's is being seriously challenged. Many attribute this decline
to the poor quality of education being offered to American students
when compared to the high pressure, goal-oriented schools of the
Germans and Japanese... American schools currently are succeeding
with some students, yet failing to reach an increasingly large group of
others (p. 20).
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By every measure, mathematics education needs reform and we must
deal with changes more profoundly. The rationale for change is driven by
implications of technology, the demands of the workplace, and global
competitiveness, among others.
National Assessments
The National Assessment of Educational Progress (NAEP) provides
one of the best measures of achievement of U.S. students. NAEP was
established in 1969 to obtain comprehensive and reliable national
educational achievement data. The subject areas assessed by NAEP include
mathematics. It has assessed mathematics achievement of 9-, 13-, and 17year olds attending public and private schools in the 1972-73 school year, in
1977-78, in 1981-82, and in 1985-86 (Dossey, et al., 1988).
The NAEP 1992 Mathematics Report Card for the Nation and the
States reported by Mullis et al, (1993) indicated significant improvement in
average mathematics proficiency at all three grades (4, 8, and 12) between
1990 and 1992. The assessment included nearly 250,000 fourth, eighth, and
twelfth grade students attending approximately 10,000 schools across the
nation. Among the major findings were that: (1) 18% of the students at
grade 4, 25% at grade 8, and 16% at grade 12 were estimated to be at or
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above the proficient level; (2) 2 to 4% attained the advanced level, which
signifies superior performance; (3) considerable variation in performance
existed within and across states territories; and (4) increases in mathematics
proficiency did little to alter the relative standings of the demographic
groups. These groups varied according to race/ethnicity, gender, type of
community, parents' highest level of education, and type of school.
There was upward movement by percentile in all three grade levels:
Improvement was seen in the upper 75% of the fourth graders, the top 25%
of the eighth graders, and the lower 10% of the twelfth graders. Signs of
improvement were noted in all the four regions of the United States Northeast, Southeast, Central, and West - for all three grades (except grade
8 in the Northeast).
Bracey's (1992) analysis of NAEP 1992 mathematics report card for
the nation and the states on K-8 schools provided evidence to support the
improving test scores, especially in mathematics. Another significant
indicator of success can be found by carefully analyzing SAT scores. After
making appropriate comparisons, Bracey found only a small decline in SAT
verbal scores and none in mathematics scores. Hodgkinson (1991, cited in
Bracey) showed that between 1981 and 1991, 32 states showed

improvement in their SAT scores. However, the number of high school
students taking the College Board Achievement Tests has also increased
over the last decade; as a rule, when the number of test-takers increases,
scores decline.
Looking at the available reports on national assessments on
mathematics achievements, there is obviously room for improvement.
Scores of standardized tests are up and more students are now taking
mathematics than a decade ago. However, the paucity of information on
both internal and external factors affecting performance on standardized
mathematics tests needs to be addressed. As these reports show, the current
recommendations in the NCTM publications for mathematics education
consider performance factors important enough to warrant this study.
M athematics Achievement Studies Focusing Upon Alterable Factors
Alterable factors relate to those attributes and characteristics of the
student, teacher, school, and parent that directly affect standardized
mathematics tests and that can be manipulated. They may include such
things as: student's math perceptions, self-perceptions, perceptions of the
teacher, perceptions regarding school, and number of hours spent on
homework to parent's involvement in homework. Strykowski's (1993) study

examined the multiple influences of mathematics achievement and attitude
for mainstream eighth grade students in the United States. She employed a
model of educational productivity which included alterable factors
influencing math achievement and attitude. These factors included attitudes
toward math, the quality and quantity of instruction, student’s motivation,
and the classroom environment. The data were analyzed using partial
correlation and multiple regression analysis. The results showed that the
productivity factors were good predictors of both math achievement and
math attitude.
Price's (1992) main objective was to investigate whether or not a
significant difference exists in mathematics achievement of middle school
students taught by teachers certified in elementary education and teachers
certified in elementary mathematics. The data consisted of 2,852 sixth and
2,057 eighth grade students' 1991 scores from 20 schools in 16 school
districts throughout South Carolina. He found that sixth grade test scores
were not significantly higher for students taught by mathematics certified
teachers than for those taught by elementary certified teachers. However,
eighth grade test scores were significantly higher for students taught by
mathematics certified teachers than for those taught by elementary certified
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teachers. Price's results indicated that at the sixth grade level, mean scores
on mathematics achievement were significantly higher for students of
teachers with 6 to 10 years teaching experience, than those taught by
teachers with a master's +30 credit hours. At the eighth grade level, mean
scores were significantly higher for students whose teachers had a bachelor's
degree, for those taught by Caucasians, and for those taught by male
teachers as opposed to teachers with a master’s +30 credit hours.
Hemandez-Gantes (1993) examined the extent of direct and indirect
influence of previous grades, quality of instruction, motivation, quantity of
instruction, and homework on Hispanic-American eighth grade students'
academic achievement, while controlling background variables. Path
analytic techniques were employed on the data compiled from the National
Education Longitudinal Study of 1988 (NELS:88), a large, nationally
representative survey of eighth graders developed by the National Center for
Education Statistics (NCES). The results indicate that achievement of
Hispanic-American students was strongly influenced by previous grades,
motivation, quantity of instruction, and time spent on homework.
Another study reporting factors that influenced performance on
mathematics standardized tests was done by Meyinsse & Tashakkori (1994).

Factor analytic technique was employed to determine the relationships
among several variables. Data were compiled from the NELS:88 base year
study. A sample o f 9,000 students (50% Caucasians and 50% African
Americans) was selected from the data set. Multiple regression analysis was
used to analyze the data. As expected, SES was the best predictor of
mathematics performance. However, after controlling for the variation in
SES and race/ethnicity, the variables that contributed significantly to the
variations in mathematics performance were students' mathematics
perceptions, the availability of remedial mathematics, school climate,
student/teacher relationships, gender, and the amount of time spent on
homework.
Mathematics Achievement Studies Focusing Upon Race and
Socioeconomic Status (SES)
For more than 40 years, there has been growing research
documenting differential effectiveness in mathematics achievement for
students depending on their social class, race, ethnicity, gender, and other
demographic characteristics in the United States. For a number of years,
the NAEP has served as the main source for studying differences in
achievement of specific groups. Disparities in mathematics achievement
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were found among Caucasians and Asian Americans, African-Americans
and Hispanics, and American Indians (Secada, 1989; Secada, 1992; Secada
and Meyer, 1991).
There is substantial evidence that the scores of African-American
students on mathematics achievement tests are moving closer to the national
average. For example, in 1973, the NAEP reported that in the first
assessment, African-American 9-year olds scored, on the average, 15
percentage points below the national average in mathematics. The testing
difference in 1978 decreased to 10 percentage points. Similarly, AfricanAmerican 13-year olds improved their tests scores by narrowing the
difference between their scores and the national average from 21 percentage
points in 1973 to 18 percentage points in 1978. After careful examination
of NAEP results from these years, Burton and Jones (1982) concluded that
there was a "rather steady decline in the average white-black achievement
difference with advancing year of birth, regardless of learning area or age of
assessment." In a similar manner, low SES students were found to have
decreased the degree to which they scored below the national average from
13% below in 1973 to 9% below in 1978 for 9-year olds; for 13-year olds
the difference decreased from 18 to 14%.
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The third NAEP mathematics testing showed that the difference
between Caucasians and African Americans had decreased more from 1978
to 1982 than from 1973 to 1978. Jones (1984) reported that the difference
was interpreted primarily as the result of increases in test scores for African
American students rather than declines for Caucasian students.
Another study that evaluated the influence o f race, class and gender
on mathematics achievement for fifth, eighth, and eleventh grade levels in
Pennsylvania was conducted by Kohr, et al., (1987). The mathematics
achievement results from the study were consistent across grade levels. At
all three levels, Caucasians scored significantly higher than AfricanAmericans and achievement varied directly with the SES level of students.
Significant differences were found for SES and race in all instances, with
the largest differences occurring for race. The authors concluded that:
The SES and race differences which were found in mathematics
achievement were large enough to warrant an effort to understand
them, but the variables investigated certainly do not tell the complete
story. Variables more directly related to the learning of mathematics
would be expected to be more highly related to the achievement of
individual students. Such variables as student mathematics ability,
the quality of instruction received, the amount of time engaged in
mathematics instruction and the particular curriculum studied all are
important factors which would be expected to impact upon student
performance (p. 39).

Studies that included Hispanics in their national norming samples
from the NAEP 1978 and 1982 data (Matthews, et al., 1984; Raizen and
Jones, 1985; Anick, Carpenter, and Smith, 1981a) gave a general picture of
racial and/or ethnic disparities in mathematics achievement. Caucasians
performed much better in mathematics than Hispanics who, in turn,
achieved slightly better than African-Americans.
Bradley (1984) reviewed test data for Native Americans in New
Mexico and reported that only 21% of American Indian 10th graders scored
at or above a 65% cutoff criterion on a test of computation. In comparison,
27% of the African-American, 41% of the Hispanic, and 72% of the
Caucasian 10th graders achieved this criterion. On a test of problem
solving, 57 and 58% of American Indians and African-Americans,
respectively, achieved 65% criterion scores; in contrast, 79% of Hispanics
and 94% of Caucasians achieved this same criterion. California data
(California Department of Education, 1986), however, presented a different
picture. The mean-score data from California assessment showed that
Caucasians and Asian students did much better than Hispanics who did
slightly better than African-Americans, who in turn performed slightly
better than American Indians.
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Findings from the National Education Longitudinal Study of 1988
(NELS:88) First Follow-up (1990) Eighth Graders' Survey and Scott and
Ingels (1992), showed a number of comparisons of interest which included
race/ethnicity and SES. Asian Americans showed consistently higher
mathematics achievement than Caucasians who, in turn, did better than
Hispanics and African-Americans. Socioeconomic status was a strong
predictor of mathematic test results.
This review explores mathematics achievement disparities based on
race/ethnic groups and SES. Much attention has been given to how African
Americans and Hispanics seem to have been improving their mathematics
achievement scores relative to Caucasians. Although race and SES are
clearly related to mathematics achievement among students, so too is
gender.
Mathematics Achievement Studies Focusing On Gender
Gender differences in mathematics achievement continue to attract
research at all grade levels, but have not faced as many difficulties as those
involving race and SES (Kohr, Coldiron, Skiffington, Masters, et al., 1987).
However, Deaux (1985) and Deaux and Major (1987) argued that there is
much confusion and inconsistency in the literature in the ways the terms

"sex" and "gender" are used. "Sex difference" is increasingly being used to
refer to biological distinctions between females and males and "gender
difference" to nonbiological characteristics, psychological features or social
categories. In this review, I used the term "gender" to refer to both
biological and psychological aspects of the differences between female and
male mathematics achievement.
There is an extensive contribution o f gender differences in
mathematics learning, participation, and achievement published in major
mathematics education journals and in books. Although the topic has been
highly studied, attempts to determine the nature of gender differences in
mathematics ability have shown inconsistent results (Leder, 1992). The
major emphasis on gender issues here focused on differences in the
mathematics achievement of females and males. Reviews of research on
gender differences have found some differences between females and males
in mathematics achievement, but not generally until after the elementary
school level. Evidence suggests that by the beginning of secondary
schooling males frequently outperform females on mathematics
standardized tests (see, for example, Brandon, Newton, & Hammond, 1987).
The differences found depended on the content and format of the test

administered (Armstrong, 1985; Badger, 1981; Hanna, 1986; Hashaway,
1981; Kimball, 1989; Maccoby & Jacklin, 1974; Marshall, 1983; Pattison &
Grieve, 1984; Senk & Usiskin, 1985; Silver et al., 1988; Smith & Walker,
1988). Similarly, gender differences found in mathematics achievement
depended on the age level at which the test was administered (Carpenter et
al., 1988; Fennema & Carpenter, 1981; Hilton & Berglund, 1974), and
whether classroom grades or performance on standardized tests are
considered (Kimball, 1989).
In a summary study on individual differences and the learning of
mathematics, Fennema and Behr (1980) suggested that individuals differ on
numerous cognitive variables. For example, mathematical aptitudes, such
as numerical ability, mathematical reasoning, and inductive/deductive
ability affect the problem solving process. Thus, students achieve at
different rates and differences in achievement increase as students advance
through school. In a similar study, Benbow (1988), Fennema and
Carpenter (1981), Hall and Hoff (1988), Kissane (1986), Peterson and
Fennema (1985), and Wagner and Zimmerman (1986) noted that males outachieved females in higher level cognitive tasks.

Fennema and Leger’s (1990) synthesis on gender differences in
mathematics achievement illustrated particularly well the effects of both
internal and external variables that influence mathematics learning and
performance. The review reported the following: (1) Spatial ability is one
of the factors most consistently linked to gender differences in mathematics
achievement. (2) Females may be more advantaged when compared to
students whose preferred mode of learning is at variance with the manner in
which their teachers structure their lessons. (3) On the constructive ways of
enriching the classroom dialogue, males typically had more interactions
with their teachers than did females at a wide range of grade levels.
(4) Both males and females believed more strongly over time that males
were more likely to succeed in mathematics; furthermore, females’ beliefs in
females’ ability to succeed in mathematics decreased over time.
(5) Selected internal belief variables, such as confidence and motivation,
changed between grade 6 and grade 12 for females, but not for males. Over
time, for females, achievement seemed more affected by their beliefs about
the perceptions others held o f them as learners of mathematics.
(6) Teachers’ beliefs have attracted considerable research attention. Two
findings raise an interesting question about certain teachers’ beliefs that may
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influence their interactions with females and males. First, seventh-grade
teachers spent three times longer with males they perceived as lowest
achievers than any other group. Second, when males fail in mathematics, it
is the teachers who failed to help them. This synthesis provided a collective
research finding about gender and mathematics over the last 20 years and
suggested a way to educational intervention.
In a meta-analysis conducted by Linn and Hyde (1989), they found
that gender differences in mathematics ability narrowed over time.
However, females were superior at computational skills at all age levels and
males were superior in problem solving ability at the high school level.
In summary, findings from this group of studies consistently indicate
gender related differences in participation and performance in mathematics.
Differences in mathematics participation continue to be observed in higher
level and related applied fields. In general, there is an overlap in
mathematical performance of females and males, and where it occurs, the
significant difference tends to favor males, especially on higher cognitive
level questions.
The review of literature in this chapter synthesizes the findings of
research in several areas of mathematics achievement. This provides a

background for the current study. The review of research on standardized
testing reveals that few studies have investigated some of the factors that
influence performance (a student's score). Based on the review of
international and national mathematics achievement studies, several main
points are apparent. First, international studies of teaching and learning
mathematics can serve as a valuable source of data and information to
compare and contrast the curriculum, teaching strategies, and outcomes of
students' performance in their own system (Robitaille & Travers, 1992).
Second, achievement comparisons can also provide indications about what
is possible. Third, consistently high levels of achievement attained by
students from some countries illustrate what can be accomplished. The
United States does not have a national curriculum as other countries like
Japan and France do which may be one source o f disparity in mathematics
achievement (McKnight et al., 1987); furthermore the curriculum, teachers,
and students as well as parents in China and Japan appear to work together
to bring about optimal results. The population of U.S. school children is
culturally and economically different. Therefore, disparities can be found
between Caucasians and Asian Americans, among African-Americans,
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Hispanics, and American Indians, between males and females, and among
groups based on their socioeconomic status (Secada & Meyer, 1991).
The discussion of the several factors reported to influence
performance on mathematics standardized tests indicates that no single
factor can decisively predict a student's score. It is from this perspective
that I will create factor scores to suggest that performance (a student's test
score) depends on the student's attitude toward mathematics and perceptions
of him/herself, mathematics, teacher, school, and parents involvement with
homework.
Conceptual Framework
Findings from the studies reviewed consistently favored improvement
of teaching, learning, and lessons to be learned from student's performance
on mathematics achievement tests. In general, then, a careful review of the
literature demonstrates that performance on standardized mathematics tests
may be influenced, by a student's characteristics. This variable works in
conjunction with or is mediated by other student variables. One way to
show the potential effect of these variables on performance is to separate the
various student variables and examine the relative importance of their direct
and indirect effects on standardized mathematics test scores. I have
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developed a conceptual framework from the literature reviewed to test the
possibility that student characteristics, student perceptions of teaching
practices, student perceptions of school environment, student report of
parental involvement, and student perceptions of home environment
influence performance on standardized mathematics tests. The model,
presented in Figure 2.1 shows the development of a universal set of student
variables that may influence performance. The arrows in the model
represent my percei ved relationships between the variables. To explicate
the model, I present the reported facts about mathematics achievement that
are accepted as reasonably accurate by most scholars. Then I discuss the
theoretical rationale for the remaining portion of this section.
Student characteristics refer to a set of both overt and covert
behaviors. Meyinsse and Tashakkori's (1994) construct includes the
following factors: gender, race/ethnicity, attitudes toward mathematics, selfperceptions, self-concept, and postsecondary education plans. Other studies
have also suggested that student perceptions of teacher practices account for
a significant effect on achievement (ICTM, 1989; Strykowski, 1993;
Peterson and Fennema, 1985; Tate, 1994). Analyses of students' responses
to questionnaire items concerning their teachers' teaching practices reveal
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many similarities across countries. Pedagogical factors that contribute to
achievement include the following: (a) quantity and quality of instruction,
(b) teaching experience, and ( c) teaching strategies.
Student perceptions o f school environment often lead to student
achievement. Questionnaire results also indicate that class size, studentteacher ratio, and disruption affect performance (Meyinsse & Tashakkori,
1994; Robitaille & Travers, 1992; Strykowski, 1993).
The influence of parental involvement in academic achievement have
been referred to in several studies (Bradley, et al., 1987; Coleman,
1987; Mark, 1993; Milne, et al., 1986; Stevenson, et al., 1986, 1987;
Strykowski, 1993; Peterson and Fennema, 1985; Tate, 1994). The amount
of time parents devote to their children nourishes a child's social and
emotional development which in turn provides the child with internal
resources that contribute to intellectual development. Analyses of students'
responses to questionnaire items concerning perceptions of home
environment suggest that home environment has the potential to provide the
child with healthy attitudes, self-concept, and academic achievement.
Home environment indicators consist of socioeconomic status, family
structure and educational level of parents, as indicated by some researchers
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(Bradley, etal., 1987; Coleman, 1987; Mark, 1993; Milne, et al., 1986;
Meyinsse & Tashakkori, 1994; Stevenson, et al., 1986; Strykowski, 1993).
Expectations of parents, type of discipline and time management (ICTM,
1989; Milne, etal., 1986; Park, 1981; Stevenson, et al., 1986; Strykowski,
1993) are also important factors.
The dependent variable, mathematics achievement, in most research
is measured by students' numerical scores on standardized mathematics tests
(Anick, et al., 1981a; Bigler & Lockard, 1992; Byrne, 1992b; Carpenter, et
al., 1988; Crouse, & Trusheim, 1988; Postlethwaite, 1971; Silver, etal.,
1988).
It is the universal nature of mathematics that enables one to learn
more mathematics, use it in other disciplines, or to solve mathematical
problems throughout life. I have reviewed both internal and external
influences that affect performance on standardized mathematics tests.
Internal influences as have been suggested include internal motivational
beliefs about oneself that have a direct influence on performance on
standardized mathematics tests. This belief system includes confidence in
one’s ability to learn mathematics and perceived usefulness of mathematics.
Many external and/or societal factors also influence performance, including

parents, peers, media, and classroom activities. In a class where
mathematics instruction is fairly strong, it can have effects on beliefs.
When students see examples of the utility of mathematics, they believe it is
useful and work to learn it. I have chosen to emphasize alterable factors so
that this study may suggest ways to improve performance. I am particularly
interested in beliefs, attitudes, teacher-student interactions, and classroom
activities in which students participate.
The reviews just discussed provided the motivation and a background
for understanding the current study. The review on the affective domain
provided some insights on students’ beliefs about what it means to know
and do mathematics. The rationale for this interest was based on the notion
that beliefs influence students’ actions and achievement (Schoenfeld, 1985).
The discussion on problem solving provided some relationship to the
affective domain for what it is and how it is related to achievement in
mathematics. My goal was to focus on the factors that influence eighth
graders' performance on standardized mathematics tests. I particularly
examined the effects of students' attitudes toward mathematics and
perceptions of the effects of self, mathematics, teacher, school, and parents
on performance. Emphases were on those factors that may be manipulated
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by policy intervention, for example, students' attitudes toward mathematics
and classroom management. In this study, I used two data source
triangulations to enhance my study on eighth graders at different schools,
different times, and different places. The primary data collection for the
qualitative portion included classroom observation, individual interviews,
and focus group interviews. The second data for the quantitative method
came from the National Education Longitudinal Study of 1988 base year
survey. Collectively, these data were used to examine some of the factors
that influence eighth graders' performance on standardized mathematics
tests. Specifically, I examined whether performance is affected by students'
attitudes toward mathematics, that is, their perceptions of themselves,
mathematics, teachers, schools, and parents. My findings may help to
explain some possible relationships between student perceptions and
standardized test scores.

CHAPTER 3
METHODOLOGY

In this chapter, I discuss in detail the selection and gathering of both
qualitative and quantitative data that I used in the study. Specifically, I
discuss my research design, operational definitions, variables, and methods
of data analyses. Also in this chapter, I discuss validity and reliability.
Rationale for Research Methods
The idea of combining qualitative and quantitative methods in a
single study is advantageous to my study. The design enables me to (1)
separate the two paradigms under the same study; studying individual
characteristics-such as individual abilities in mathematics, perceptions of
parents, school, and teacher and how they influence performance-for the
purposes of building theory, (2) present thoroughly the paradigm
assumptions behind each case, and (3) to seek convergence of results by
triangulation to add scope and breath to the study. In terms of combining
research designs, Campbell and Fiske (1959), used it in the past; similarly,
Denzin (1978) used the term “triangulation” to argue a combination of
different methodologies in the same phenomenon.
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The primary purpose of Phase 1, a qualitative study, was to look
within specific schools in the Southeastern U.S. in order to understand,
describe and analyze some factors that influence eighth graders'
performance on standardized mathematics tests. The design used was based
upon a theory grounded in the data and data analysis. At another level,
Phase 2 involved a quantitative study.
The purpose of this study is to identify the perceived factors that
affect eighth graders’ performance on standardized mathematics tests from
responses to questionnaires and cognitive tests of the 1988 National
Educational Longitudinal Study. By studying variables such as race,
gender, beliefs, attitudes, time invested in school work, socioeconomic
characteristics, student’s perceptions of selected characteristics of schools,
student’s perceptions o f teachers' attitudes, relationship with students, and
teaching practices, and student’s perceptions of parents' involvement,
attention is focused on those variables which play key role in affecting
students’ performance. By identifying variables that affect performance,
perhaps an intervention can be developed that would positively influence
the variables and lead to better performance on standardized mathematics
tests. The intent of the two-phase study is, to use multiple sources of
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triangulation (i.e. data source and data collection) or converge the findings,
and to extend the breadth of the inquiry (Greene et al., 1989).
Qualitative Method
This portion of my study falls within the boundaries o f qualitative
inquiry. In this design, I am primarily interested in meaning-how eighth
graders’ make sense of their experiences on standardized mathematics tests.
In the sections that follow, I describe research questions, gaining entry,
approach to data collection, unit of analysis used in this study, data analysis
processes, and other characteristics of the design.
Research Question
Data for the qualitative analysis in this study were collected from
interviewing eighth graders from three public schools in an urban center in
the Southeastern U.S. From these interviews, I was be able to compare
responses with income levels and with race/ethnicity. The data generated
from these interviews will complement the quantitative component of this
study.
In my qualitative study I present one question: What are some of the
factors influence eighth graders’ performance on standardized mathematics
tests? The interview questions involved one grand-tour question and 12
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mini-tour questions related to the factors that influence eighth graders’
performance on standardized mathematics tests.
Grand-tour Question
Considering the times you took standardized mathematics tests,
would you please describe some of the things that affected your
performance on those tests?
Mini-tour Questions
1.

Would you please describe your feelings about mathematics?
Probes:

What do you like about it?
What do you dislike about it?
What are the benefits of doing well in mathematics?

2.

Tell me about some of the things your math teachers do to help you
understand math. Is there something you really liked about their
style? Why? or Why not?

3.

Tell me about your math classes. Is there something you really
liked? Why? or Why not?

4.

How would you describe your school?. Do you think there is
something about your school that helps you score better on
standardized tests? Why? or Why not?

5.

Tell me about your parents. Do(es) your parent(s) help you with your
mathematics homework? Why? or Why not?

6.

Do you think what your dad (mom) does for a living give you a better
chance to score higher on standardized mathematics tests? Why? or
Why not?
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7.

Do you think being male (female) affects how well you do on
standardized mathematics tests? Why? or Why not?

8.

Do you think being black (white) affects how well you do on
standardized mathematics tests? Why? or Why not?

9.

What kind of job would you like to have when you become an adult?
Why?

10.

How do you feel about standardized mathematics tests?
Follow-up: ...as part of student evaluation
...as part of teacher evaluation
...as part of school evaluation

11.

If you could change some things about the things that affect your
performance, what would they be? Why?

12.

Do you have any final thoughts on the things that affect your
performance on standardized mathematics tests?
Probes:

What can be done to get students like yourself to do
better on standardized mathematics tests?

Quantitative Method
This portion of the study can be classified as a survey design. A
number of articles and references deal with the role of survey studies. For
example, Romberg (1968) discussed the role of the survey in mathematics
education research. Data for this portion of the study came from responses
to questionnaires and cognitive tests of the 1988 National Educational
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Longitudinal Study. The primary development of instruments, the selection
of a sampling unit, and data collection are discussed later in this chapter.
Research Objectives
My objective is to identify which of these self-reported factors affect
eighth graders’ performance on standardized mathematics tests. For this
quantitative approach, I have identified the following factors: (1) Self (E) =►
student’s beliefs, attitudes, perceptions, and time invested in mathematics
homework; (2) School (S) =» student’s perceptions of selected
characteristics of schools (3) Teacher (T) =* student’s perceptions of
teachers' attitudes, relationship with students, and teaching practices, and (4)
Parent (P) =» student’s perceptions of parents' involvement. These four
group factors from here on will be referred to as ESTP.
Specifically, the following research objectives were examined in the
quantitative portion of this study.
Objective (1)
To determine whether performance on mathematics standardized tests
was related to ESTP for all students: high-low African-American and
Caucasian students, and whether there were racial differences
between the performance of students.
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Objective (2)
To examine whether performance among high achievers in both racial
groups was related to ESTP, and whether there were differences
between the performance of African-American and Caucasian highachieving students.
Objective (3)
To assess whether performance among low achievers in both racial
groups depended on ESTP, and if there were differences between the
performance of African-American and Caucasian low-achieving
students.
Researcher
My undergraduate and graduate training were in mathematics at
Knoxville College, Southern University, and Louisiana State University. I
have taught undergraduate mathematics at Southern University for 12 years
and 2 years at Louisiana State University. My personal experiences as a
mathematics teacher have helped shape some aspects of the study including
the content o f the study, the scope of the research questions and methods,
and data analysis. In my own experience with undergraduate students, and
especially with freshmen, some of the major factors that influence their

learning mathematics include the following: (1) beliefs about mathematics,
(2) attitudes toward mathematics, self-confidence in learning mathematics,
(3) existence of a mathematics mind, and perceived usefulness of
mathematics. I did not start this study with confirming or disconfirming as
a goal and believe that my experiences as a mathematics teacher have
helped me interpret what students report as factors that influence their
performance.
The Setting and Gaining Access
The first problem in any fieldwork is seeking approval of “gatekeepers”
(Bogdan & Biklen, 1992). The overt role of my qualitative study required
moving from one middle school to another where the interviews and
observations were conducted. My selection of the middle schools was
based on geographic location, type of school, and income of the community.
The sample was drawn from a population of Caucasian and AfricanAmerican eighth grade students from three public schools located in low-,
middle-, and high-income areas in an urban center in the Southeastern U.S.
The Southeastern U.S. was chosen to focus on one particular region of the
country as compared to the national NELS:88 base-year sample for the
quantitative design.

The LaSIP Site Coordinator in the Southeastern U.S. was
instrumental in the selecting the middle schools because of her knowledge
of the school system. Once the schools were identified, I negotiated
permission through telephone calls and letters to the principals, parents (see
Appendices A, B and C), and the office of the National Education
Longitudinal Study (see Appendix D). I explained the following: (1) my
purpose, (2) my study will not be disruptive, (3) what I will do with the
findings, (4) why they were selected, and (5) benefits of my study. No two
school systems have the same type of students or are organized exactly the
same. Thus, choosing schools from different income areas, gave a wider
range of students for this study.
Sample
For this study, I used only the data for those students from two racial
groups (Caucasians and African Americans) in public schools. The
selection process for the qualitative data took about two weeks from the first
meeting with the principals. The principals were instrumental in providing
me with a list of all the high and low achievers on standardized mathematics
tests in their respective schools. My selection was based on the following
criteria:
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1.

Three public middle schools from the Southeastern U.S. school
system located in low-, middle-, and high-income areas in the
city;

2.

Students reside in and are from low-, middle-, and high-income
areas in the city;

3.

Students must be either above average or below average on
standardized mathematics tests as indicated by school records;

4.

Caucasian, African American, male, and female students
should be nearly equally represented in the sample.

A sample letter (Appendix A), seeking permission from school
principals, another sample letter (Appendix B), seeking permission from
parents, and a release form (Appendix C) on tapes and transcripts were sent
to principals and parents to ask permission for students to participate in my
study. I made follow-up telephone calls to the principals two weeks after
mailing the letters. Letters to the parents were sent through the principals
upon their request.
Twenty Caucasian high achievers were identified from the
population and 15 African-American. For low achievers, 11 Caucasians
were identified and 14 African-Americans students. Based on these
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recommendations from the three schools, I formed four focus groups. The
rationale for the formation, the size, and the composition of the focus groups
are explained in detail under Data Collection Instrument. In this study, the
unit of analysis is eighth graders. Initial contact was made with the selected
school principals and parents for permission to interview some students.
The NELS:88 base-year (quantitative data) survey employed a twostage, stratified, sample design, with schools as the first-stage unit and
students as the second-stage unit. Within each stratum, schools were
selected with probabilities proportional to their estimated eighth grade
enrollment. From a national frame of about 39,000 schools with eighth
grades, a total of 1,734 schools were selected, of which 1,052 participated
and provided useable data. Thus, the target sample size of 1,032 schools
was modestly exceeded.
A four-stage study component constituted the base year design:
surveys and tests of students, and surveys of parents, school administrators,
and teachers. The student constituted the basic unit of analysis in the
NELS:88 study and sample design. All other data sets, including the parent,
teacher, and school, were intended primarily to supplement the student data
set (which includes results of both the student questionnaire and cognitive

test). A student questionnaire was used to gather information about basic
background variables and a range of other topics including school work,
aspirations, and social relationships. Students also completed a series of
curriculum-based cognitive tests with item overlapping methods to measure
educational achievement and cognitive growth in four subjects areas reading, mathematics, science, and social studies. One parent of each
student was asked to respond to a parent survey intended to measure
parental aspirations for children, family willingness to commit resources to
children's education, the home educational support system, and other
family characteristics relevant to achievement. Selected teachers completed
questionnaires of teacher characteristics, evaluations of the selected
students, course content, and classroom teaching practices. Finally, a school
administrator questionnaire was completed by school principals. It was
used to gather descriptive information about the school's teaching staff, the
school climate, characteristics of the student body, and school policies and
offerings.
A two-stage stratified probability design was used to select a
nationally representative sample of schools students. The first stage
resulted in 1,734 school selections with 1,052 participating schools,

including 815 public and 237 private schools. The second stage produced a
random selection of 26,432 students among participating sampled schools
resulting in participation by 24,599 eighth grade students. On the average,
each of the participating schools was represented by 24 student participants.
Sources of Bata
The sample for the qualitative data was drawn from a population of
Caucasian and African American eighth grade students from three public
schools in located in low-, middle-, and high-income areas in an urban
center in the Southeastern U.S. These students were identified as high
achievers and low achievers based on their performance on standardized
mathematics tests. The data were collected during the spring 1995 semester.
Data for the quantitative portion of my study come from student
responses to questionnaires and cognitive tests of the 1988 National
Education Longitudinal Study of eighth grade students (NELS:88). The
data were compiled by the National Center for Educational Statistics (1990).
The initial data were collected in the spring term with a cohort of 25,000
eighth graders attending 1,734 public and private schools across the nation.
NELS:88 was designed to provide longitudinal data about critical transitions
experienced by students as they progressed through the secondary school

system and on to postsecondary endeavors. The longitudinal data on
students were augmented through parent, teacher, school administrator and
primary academic records of students' progression and development. The
goal was to understand the effect of various indicators on students' academic
achievement. Table 3.1 provides an overview of specific content areas
covered by the NELS:88 base year questionnaires. In the survey
component, students were asked to complete a questionnaire and cognitive
test. The cognitive test was designed to measure achievement and cognitive
growth between 1988 and 1992 surveys in mathematics, science, social
studies, and reading. The student questionnaire collected basic background
information on topics such as home environments, their relationship with
parents, peers, teachers, characteristics of their schools, participation in
classes and extra-curricular activities, current jobs, their goals and
aspirations, and opinions about themselves.
The Pilot Study
The purpose of the pilot study was to illuminate the majority of the
problems with my design, grand-tour question and mini-tour questions; to
improve the reliability of the grand tour and mini-tour questions and to
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accumulate information about the factors that influence performance on
standardized mathematics tests.
The pilot study was conducted in two of the selected middle schools
three months prior to the main study and it focused primarily on two
methods. For the qualitative method, I interviewed two eighth graders (a
female Caucasian and a male African-American) in their homes. The
interviews were audio taped, transcribed, and analyzed. I also visited one of
the mathematics classes in a school that had granted permission for my
study. In a casual discussion with students and two of the teachers outside
of class, I heard several interesting comments about their perspectives on
factors that influenced performance on standardized mathematics tests. For
example, "mathematics is important for my future job" and "my parents
encourage me". The findings from this pilot study were quite insightful and
informative in reframing some of my questions, and were useful in the
study.
A random sample of 200 students was selected for the quantitative
method from the NELS:88 data. The formula below was used to determine
the sample size.
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Table 3.1 Content areas in NELS:88 base year questionnaires
Content
Category

Student

Parent

Teacher

School

Constitutional
factors

Student's sex,
birth date

Responding
parent's sex,
birth date

Teacher's sex,
birth date

Race/ethnicity

Self-reported
race/ethnicity

Parents's
race/ethnicity

Teacher's
race/ethnicity

School(student/f
acuity) race/
ethnic
composition

Characteristics
o f home

Number of
brothers and
sisters

Number o f
brothers and
sisters, marital
status of
parents, religion
practiced at
home, language
spoken at home

Identification o f
students who
may have
problems
relating to home
environment
(e.g., limited
English
proficiency,
health)

Percent o f
students in
single-parent
homes
Percent of
students with
limited English
Proficiency

Socioeconomic
status

Parental
occupation and
education;
items in home
(e.g., computer,
VCR)

Parent
occupation,
income,
education

Work status

Jobs or chores
done for pay

Parental
employment
status

School
characteristics

Teacher
employment
status
School type
(public; major
program
orientation);
days in school
year, class
periods in days

(Table continued)
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Content
Category

Student

Parent

Teacher

School

School
atmosphere

Reports of
alcoholism,
illegal drugs,
and other
problems in
school; school
discipline in
classes

Parent's
attitudes toward
atmosphere,
standards, and
policies

Teacher reports
o f drug use;
verbal and
physical abuse
o f teachers and
other problems
in the school

Teacher morale,
structure and
competitiveness
o f grades,
physical
conflicts of
students,
robbery, thefts,
and verbal abuse

School work

Self-reports
tardiness,
absenteeism,
homework,
attitudes
towards
mathematics,
social studies,
and science

Contact from
school about
student's
performance
and curriculum;
help given by
parent to child
with homework;
use o f computer
in home

Homework
assigned,
instructional
methods and
materials used,
student
tardiness, and
absenteeism;
content areas
covered in
English,
mathematics,
social studies,
and science

Student
tardiness,
absenteeism
degree to which
students are
expected to do
homework

School
performance

Self-reported
grades;
performance in
mathematics,
science,
English, and
social studies
sections o f the
NELS:88
cognitive test
battery

Parent
expectations for
child's grades

Teacher
impressions of
student
achievement

(Table continued)
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Student

Parent

Studentreported
availability of
counseling (for
education plans,
jobs, careers,
drug abuse,
etc.) given by
school
employee, adult
relative, or
friend

Parent talks at
home with child
about school,
high school
plans, or
homework

Special
programs

Participation in
special
programs (e.g.,
gifted and
talented, special
education)

Physical and
mental
limitations o f
students;
special services
rendered (e.g.,
for gifted and
talented or
special needs
student)

After-school
supervision

Parental
supervision

Parental
supervision;
after-school
child care
arrangements

After-school
supervision

Extracurricular
activities;
outside-school
classes and
clubs

Student
enrollment in
outside school
clubs

Content
Category
Guidance

Teacher

School

Availability of
guidance
counseling for
students in
school

teacher
involvement
and satisfaction
with gifted and
talented
programs

Special services
(e.g., gifted and
talented
programs)

(Table continued)
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Content
Category
Life goals,
educational
and
occupational

Finance
assistance

Student

Parent

Student and
parent
expectations o f
how far in
school student
will advance;
student's
desired
occupation

Parental
expectations o f
educational
attainment of
child

Proposed
financial aid for
future education

Teacher

School

Percent of
students
receiving aid in
school

SOURCE: National Education Longitudinal Study o f 1988

N = (z/e)2(p)(l - p)
N is the sample size, z is the standard score corresponding to 99%
confidence level, e is the proportion of sampling error (0.10), and p is the
estimated proportion (0.5). Factor analysis and multiple regression analysis
were used on a PC version for IBM o f the Statistical Package for Social
Sciences (SPSS) V2.0. by Marija Norusis/SPSS Inc. From the initial study,
I was able to identify a combined set of variables and predictors that
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influenced performance on standardized mathematics tests. These findings
are needed for testing the stated hypotheses.
Variables
The NELS:88 student survey includes a variety of variables, such as
students' perceptions regarding teachers, parents, school environment, home
environment, and themselves. Table 3.2 describes some of the single
indicators in the data set. Factor analysis was constructed for the
independent variables to identify the minimum number o f factors, or
dimensions, to account for the observed relationships among the variables.
Data Collection Instrum ents
The idea of qualitative research is to select participants that will
verbally answer the research questions. In view of the type of research that
I was planning to carry out, I found limitations in my pilot study. For
example, it was rather difficult to collect data from 13-year olds from
individual interviews. In this context, it became particularly important to
look for other means of collecting data other than individual interviews. I
took the approach of using focus group interviewing to collect my data.
Doing focus group interview can offer advantages of participants supporting
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T ab le 3.2. V ariab le D efinitions and C odes for th e Survey Data
Variables

Definitions & Codes
ST U D E N T C H A R A C T E R IST IC S

SELFEEL

I feel good about m yself. Strongly agree =1, agree =2, disagree =3, strongly
disagree =4.

TKCOUNS

Talk to counselor about personal problems. Yes =1, N o =0.

TKTEACH

Talk to teacher about personal problems. Y es =1, N o =0.

HHOMEW

Number o f hours spent on homework per week. N one =1, .5 to 1.99 =2, 2.0
to 2.99 =3, 3.0 to 5.49 =4, 5.5 to 10.49 =5, 10.5 to 12.99 =6, 13.0 to 20.99
=7, 21.0 and up =8, else =98.

TK ASTD

Talk to counselor about studies in class. Y e s = l, N o=0.

NO H M W K

H ow often com e to class without homework. U su ally= l, often =2, seldom =3,
never=4.

REGM ATH

Attend regular math at least once a week. A tten d = l, do not=0.

ALGEBRA

Attend algebra at least once a week. Attend =1, do not =0.

LIKEMAT

Usually look forward to math class. Strongly agree =1, agree =2, disagree
=3, strongly disagree =4.

AFRAID

Afraid to ask questions in class. Strongly agree =1, agree =2,
disagree =3, strongly disagree =4.

M USEFUL

Math will be useful in my future. Strongly agree =1, agree =2,
disagree =3, strongly disagree =4.

TIMEMHW

Time spent on math homework each week. N one =0, less than 1 hour =1, 1
hour =2, 2 hours =3, 3 hours =4, 4-6 hours =5, 7-9 hours =6, 10 or more =7,
else =98.

M ATCLUB

Participated in math club. Did not participate =1, participated as a member
=2, participated as an officer =3, else =8.

G ENDER

Male =1, Fem ale =0.

RACE

White =1, Black =0.
TEACHER

TEHGOOD

Teacher is good. Strongly agree =1, agree =2, disagree =3, strongly

(Table continued)

Variables

Definitions & Codes

TEHINTER

Teachers are interested in students. Strongly agree =1, agree =2,
disagree =3, strongly disagree =4.

TPRAISE

Teachers praise my effort. Strongly agree =1, agree =2,
disagree =3, strongly agree =4.

THUM ILIA

In class I feel put down by teachers. Strongly agree =1, agree =2, disagree
=3, strongly disagree =4.

TLISTEN

M ost o f my teachers listen to what I say. Strongly agree =1, agree =2,
disagree =3, strongly disagree =4.

SCHOOL
DISRUPT

Student disruptions inhibit learning. Strongly agree =1, agree =2, disagree
=3, strongly disagree =4.

M BEHAVE

M isbehaving students often get away with it. Strongly agree =1, agree =2,
disagree =3, strongly disagree =4.

NO SA FE

I don’t feel safe at this school. Strongly agree =1, agree =2, disagree =3,
strongly disagree =4.

OTHDISR

Other students often disrupt class. Strongly agree =1, agree =2, disagree =3,
strongly disagree =4.

URBAN

Urbanicity o f the student's school. U rban=l, other =0; suburban =1, other =0.

SCOMPO

School control composite, only public.

M INORITY

Percentage o f minority students. N one =0, 1-5% =1, 6-10% =2, 11-20% =3,
21-40% =4, 41-60% =5, 61-90% =6, 91-100% =7, m issing =8.
PARENT

PARSKCON

Parents spoke to teacher/counselor. Y es =1, N o =2, don’t know =3.

SCHMETG

Parents attended a school meeting. Yes =1, N o =2, don’t know =3.

PARHW K

H ow often parents check on student's homework. Often =1, sometim es =2,
rarely =3, never =4, else =8.

SOCIOECO

Socio-econom ic status composite. -2.97 thru 2.56 =1, else =99.
D E P E N D E N T V A R IA B L E

M SCORE

Standardized mathematics score
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one another in their interactions. According to Krueger (1988), focus
groups offer several advantages, including:
(1) it is socially oriented, therefore, capturing real-life data in a social
environment
(2) it is flexible
(3) it gives greater insight into why certain opinions are held
(4) it is effective in providing information about why people think or
feel the way they do
(5) it can be fun and exiting
(6) it has high face validity
The purpose of my research, which is to examine the factors that
influence African-American and Caucasian eighth graders’ performance on
standardized mathematics tests, is the driving force for the selection,
composition, and size of the focus groups. A focus group is characterized
by homogeneity, but with sufficient variation among participants to allow
for contrasting opinions (Krueger, 1988). Of the four focus groups, two
consisted of the same race (Caucasian or African-American) and another
two consisted of both races, with some mixes in gender. I considered
mixing gender to influence group discussion. Considering the age group I

was dealing with, I chose six to be an ideal size for each focus group of
either high or low achievers on standardized mathematics tests to limit
transcribing problems. In doing so, I followed Krueger’s recommendations
concerning focus group size and age group. Krueger argued that “... more
than four focus groups are advisable when participants are heterogeneous,
or when statewide or national-level insights are wanted” (p. 98). Of the four
focus groups, two had six participants of the same race in each group and
the remaining two groups had eight participants of mixed race and sex.
Again, my puipose guided me to make this decision to influence discussion.
In addition, triangulation was an important aspect in the data collection for
this study. I used several sources of data: observations, focus group
interviews, personal journals, written statements by students, group problem
solving type tasks, audio taping and videotaping focus group discussions.
Data Recording Procedures
What is to be recorded? and how will it be recorded? were the two
critical questions I addressed before going to the schools to collect data.
With little experience in focus group interviewing, I decided to use both
audio taping and videotaping to ease transcribing the focus group
interviews. The disadvantages are that they may be an obtrusive and time

consuming method of collecting data. However, this provides an
opportunity for me to identify each student in the focus groups when
transcribing. The interview sessions included the following components:
(1) opening statements-welcome, overview and purpose of the interview; (2)
grand tour and mini-tour questions; (3) probes to follow grand tour and
mini-tour questions; and space for personal note taking. My level of
involvement, as a moderator, with the focus group discussion was at the low
end. I played a small role in the on going group discussion to emphasize the
goals for the interview. During the interview, I kept the following questions
in mind: (1) are the questions understood?; and (2) are the issues well
known?
The data collection instruments for the NELS:88 base year consisted
of a student questionnaire and cognitive tests, and parent, teacher, and
school administrator questionnaires. All the questionnaires employed in the
base year survey were framed to provide continuity and consistency with
earlier education longitudinal studies, as well as to address new areas of
policy concern and to reflect recent education reforms.
A brief description of the contents of the data collection instruments
used in the NELS:88 base year are as follows:

1. Students completed a 45-minute self-administered questionnaire in
the classrooms. The student questionnaire was designed to collect
background information, including the student's and parents' background
family background, perceptions of self, plans for the future, jobs and
household chores, school life, school work, and school activities. This
study used only those items that directly or indirectly influence their
performance on standardized mathematics tests.
2. A series of cognitive tests were also administered in a single group
session. The combined tests included 116 items that were completed in 85
minutes. The cognitive tests included Reading (21 items, 21 minutes);
Mathematics (40 items, 30 minutes); Science (25 items, 20 minutes); and
History/Government (30 items, 14 minutes). From this study I used only
the results on student's performance on the mathematics test which consisted
of quantitative comparisons and other questions assessing mathematical
knowledge.
3. A self-administered 30-minute questionnaire was completed by one
of the student's parents who knows the most about the student’s educational
activities. The parent questionnaire was designed to collect information
about family background and socioeconomic characteristics, and on the
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character of the home educational support system. The purpose of the
parent questionnaire was to provide data that could be used in the analysis
of student behaviors and outcomes.
4. Selected teachers responsible for instructing sampled students in
two of the four test subjects (mathematics, science, reading, and social
studies) completed a self-administered questionnaires. The teacher survey
was designed primarily to obtain student-level data, as reported by teachers,
pertaining to specific eighth grade students and the courses in which they
were enrolled.
5. The school principal, headmaster, or other knowledgeable school
administrator designated by the principal completed a self-administered 40minute questionnaire. The primary purpose of the school administrator
questionnaire was to collect information about school, student, and teacher
characteristics; school policies and practices; the school's grading and
testing structure; school programs and facilities; parent involvement in the
school; and school climate.
Data Analysis Procedures
Analysis begins by looking back at the purpose of the study (Krueger,
1988), in order to examine, categorize, tabulate, or recombine the evidence.
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In this section of my qualitative study, I was engaged in several

The Analysis Process
R aw data

—►

D escriptive Statem ents 4

►

Interpretation

Figure 3.1
simultaneous activities: collecting and analyzing data and actually writing
the qualitative text (see Figure 3.1). These activities started after I gained
access to the schools and the students in my study. The first stage of my
data collection analysis started from my mathematics classroom
observations in each of the three schools. I observed how students are
taught and how they learn mathematics. At these settings, I played the
roles of participant and non-participant observers. The process of
qualitative analysis employed was based on data “reduction” and
“interpretation” (Marshall & Rossman, 1989, p. 114).

This stage surfaced

after transcribing all data. This process involved three stages ranging from
presentation of the raw data to interpretation of data.
The raw data are the exact responses of the focus groups of eighth
graders as they answered/discussed specific questions. These responses are
ordered in categories by achievement on standardized mathematics tests,

97

that is: high achieving Caucasians, high achieving African Americans, low
achieving Caucasians, and low achieving African Americans.
Midway on the analysis process are descriptive statements. This
provided a summary of responses of individual eighth graders in the focus
groups with examples. The descriptive style attempts to simplify individual
responses by providing quotes.
The interpretation portion of the analysis was more complex and
difficult than the presentation of the raw data and descriptions of the
findings. This portion builds on the descriptive process to present meaning
to the data by specific examples and consistency of responses made by
eighth graders.
Coding Procedures
According to Strauss and Corbin (1990), “coding5 is the process
whereby data are broken down, conceptualized, and put back together in
new ways. It is the central process by which theories are built from data”
(p. 57). In coding the data I followed a sequence similar to that described
by Strauss and Corbin (1990) and Spradley (1980). For example, I used
QUALPRO (qualitative software package available for MS-DOS devised by

5Coding: The process o f analyzing data.
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Bernie Blackman (1984)) for open coding6, axial coding7, and selective
coding8.
QUALPRO is a menu-driven and user-friendly text database manager
and set of productivity tools. When text documents are entered or imported
from any word processor saved in ASCII format, it is easy to search the
database and retrieve a document. QUALPRO allows you to attach codes
electronically to sections of text within documents. Coded sections can be
located, extracted, copied, labeled, and directed to the screen, a printer or a
file. In addition, QUALPRO has a collection of Productivity Tools that
allows you to analyze and present text in several ways.
For the quantitative part of the study, several analyses were
performed on the NELS:88 data. To explain the relationships between the
independent and dependent variables, I used factor analysis, correlation
matrix, and multiple regression.
Factor analysis is a statistical technique used to analyze the
interrelationships among a large number of variables. Its purpose is to

6Open coding: The process o f breaking dow n, exam ining, com paring, and categorizing data.
7A xial coding: A procedure used after open cod in g to put data back together in new w ays.
S e le c t iv e coding: The process o f selectin g the central idea relating to other categories, validating those
relationships, and fillin g in and refining other categories.
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identify the underlying dimensions of factors that account for the
relationships observed among the variables. At one extreme, if all variables
are highly correlated with one another, the analysis will identify a single
factor; in essence, all the observed variables are measuring aspects of the
same thing. At the other extreme, if the variables are totally uncorrelated,
the analysis will identify as many factors as there are variables.
Multiple regression analysis is a statistical technique for exploring the
strength of the relationship between several independent variables (singly or
in combination) and one dependent variable. This model will be used to
estimate the parameters for the selected explanatory variables outlined in the
objectives. The model is expressed as:
Y = X/i + e
and the corresponding matrix formulation is:

1 *n

F >
^2

x =

-

1 * ,2 -

e>

Po

P - P,
P*

e =

E2

.V

where
Y = N x 1 column vector of dependent variable observations
defined as MSCORE in Table 3.2
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X = N x k matrix of independent variable observations are
explained in Table 3.2 and will be used after employing factor
analysis
6 = k x 1 column vector of unknown parameters
e = N x 1 column vector of errors assumed to be normally and
independently distributed with mean 0 and variance o2
To examine potential differences between African-Americans and
Caucasians, low and high achievers for both races, two subsamples and two
sets of coefficients are tested by the joint F-test. The test statistic for the
null hypothesis is that the two sets of coefficients are equal follows a Fdistribution. The F-statistic is calculated by:
F _ (SSE(F)-SSE(R))/k
SSE(R)l(nx+n2- 2k)
Where: SSE(F) is the restricted residual sum of squares for the stacked
or full model, SSE(R) the unrestricted residual sum of squares for the
reduced form models; n, and n2 are the sample sizes for African-American
and Caucasian (high and low achievers), and k the linear restrictions. The
model will be estimated by the SPSS software program devised by Marija J.
Norusis/SPSS Inc.

The multiple data sources obtained for the qualitative method will be
analyzed according to the processes described by Hammersly & Atkinson,
(1983) and Patton (1989, 1990). Like any other qualitative inquiry, this
case study will employ many of the methods of ethnography such as
participant observation in the natural settings, structured and unstructured
interviews, note-taking and recording as well as narrative reporting (Bogdan
& Bilken, 1992; Briggs, 1986; Patton, 1990; Spradley, 1979). The goal is to
understand, describe, interpret and make sense of situations and settings
(Lincoln & Guba, 1985; Seidman, 1990; Hutchinson, 1990). This
qualitative research is expected to provide detailed contextual and situated
meanings and understandings on the local level to enhance the quantitative
research on the national level.
The methods employed in this research are intended to provide deep
and factual contextual understanding. In attempting to achieve this, there
exists the need for triangulation of the data sources (Patton, 1990), which
involves going back and checking to augment/supplement findings in order
to expand the scope and extent to which the results are generalized to other
situations. Organizing the data into categories and finding relationships was
a gradual and sometimes painful process. All audio taped and videotaped
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interviews with students were transcribed. I cannot overemphasize how
time consuming it was to do the transcribing. I went through several stages
playing back and forth both audiotapes and videotapes in order to write
responses of individuals in the focus groups. Notes from both participant
and non-participant observations in class were also analyzed to give rise to
triangulation. All data collected were coded with the use of QUALPRO.
Validity and Reliability
“Validity is the degree to which the procedure really measures what it
proposes to measure” (Krueger, 1988, p. 41). Qualitative researchers have
no single consensus on addressing the issues of validity and reliability.
Krueger (1988) noted that: “validity can be assessed in several ways. The
most basic level is face validity: Do the results look valid? Another type of
validity is the degree to which the results are confirmed by future behaviors,
experiences, or events: predictive or convergent validity” (p. 42).
Internal Validity
There were many opportunities for me to communicate with the
students selected for my study (e.g. initial class observations and focus
group interviews/discussions). According to Krueger (1988), focus groups
have high face validity. This, in part, is due to participants’ openness in
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focus groups, because they share insights that may not be available from
individual interviews, questionnaires, or other sources of data. This is true
from my personal experiences with the eighth graders I interviewed. The
students were in a natural, real-life situations as opposed to controlled
experimental situations. Triangulation also played a key role in validating
the data.
External Validity
The purpose of qualitative research is not to generalize findings, but
rather to form a unique interpretation of events (Merriam, 1988). It is
assumed that the kinds situations faced by the eighth graders in this study in
terms of factors that influence their performance on standardized
mathematics tests, are probably quite similar to those of other Caucasians
and African Americans. And it is possible that eighth graders in general
will respond in the same way if they encounter similar experiences.
External Reliability
Reliability is usually discussed in two forms: internal and external.
According to LeCompte and Goertz (1982), external reliability addresses
the issue of whether different researchers would discover similar findings or
generate similar constructs in similar settings. The unique nature of
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qualitative methods does not lend itself to replication. This study is no
exception. However, I have included detailed information of my rationale
for the study, sampling procedures, instrumentation, and data analysis.
Internal Reliability
Internal reliability refers to the degree to which previously generated
constructs by original researchers, would be matched by other researchers.
In this study, I used two strategies to reduce threats to internal reliability, (1)
low inference descriptors (i.e. describing accounts of events) and (2)
recording data mechanically (i.e. audio taping and videotaping), (Schatzman
& Strauss, 1973).
In the quantitative portion of this study, data validity and reliability
were conducted by the Educational Testing Service (ETS). The Educational
Testing Service, developed the cognitive test battery for the National
Education Longitudinal Study of 1988. In order to facilitate comparisons
with test data from other national studies, NELS:88 borrowed or adapted a
number of test items from NAEP and from earlier education longitudinal
studies. Properties of the tests and the test item reliabilities are discussed in
ETS's report, Psychometric Report fo r the NELS:88 Base Year Test Battery
(1989).
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Ethical Issues
I have an obligation as a researcher to respect the rights, values, and
desires of the participants. Based on the importance of ethical
considerations discussed by Merriam (1988) and Spradley (1980), I took
the following steps: (1) my research objectives were articulated verbally and
in writing to the principals (including a description of how data will be
used) (see Appendix A), (2) written permission to participant’s parents with
a consent form which identified my name, address, and telephone number,
as well as, information about research purpose and use (see Appendices B
and C), and (3) each participant was assured that their identity would remain
confidential.

CHAPTER 4
ANALYSES OF DATA AND RESULTS

In this chapter I present three sections of data analyses and results.
Section 1, the qualitative portion, describes my observations and the results
of the focus group interviews. Section 2 presents the quantitative analysis
of data and empirical results. In each section, I investigate and try to
understand the factors that influence performance on mathematics
standardized tests. Section 3 includes the study’s findings related to the
research questions and objectives.
Qualitative Data
Observations of Mathematics Classroom Activities
Data collection for my study began in February, 1995, with visits to
the three middle school mathematics classes. These schools have two or
three eighth grade classrooms. I had mixed feelings about how I would
assume the role of the researcher in an unfamiliar environment. I had
studied the qualitative methodology, and I knew how the literature
described the role of the researcher; yet it was quite different being a
researcher among these eighth graders. The rationale for classroom
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observation was to give me an opportunity to see as a researcher and as an
ethnographer, the process o f mathematics teaching. In addition, I hope
doing the observation would help me switch from the role of a teacher to
that of a researcher. In some instances, the teachers told me to feel free to
move around, to look at what the students were doing and to ask them
questions. I assumed the role of a participant observer and become active in
these classes. During these sessions, I recorded activities, comments by
both students and teachers, informal interviews with teachers, arrival and
departure patterns of students, and attitudes o f students. In the discussion
which follows, I report on my visits to the three mathematics classes.
My first observation took place at Bayouville Middle1 in a small
southeastern town called Bayouville. The residents in this community are
predominantly white and the majority of the professionals in the city live in
this neighborhood. I arrived early and waited by the door for the bell to
ring. When the bell rang, I was the first to enter the seventh hour algebra II
class. The mathematics teacher, Ms. Blanche, was expecting me; we talked
briefly, and she walked me to my seat at the back of the class. The students

'The identity o f the sch ools, principals, teachers, and the students in this study are all changed to preserve
the anonym ity o f the participants.
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came in shortly after my arrival; she introduced me to the class and the class
began. The first item on the teacher’s lesson plan was to review homework
problems assigned the previous day. Ms. Blanche asked the class if there
were any concerns about the problems assigned. One of the students asked
Ms. Blanche if she could put her answer sheet on the overhead projector so
that she could check her answers. Ms. Blanche complied, and discussions
began.
I noted that most of the students used Texas Instruments TI-82
calculators in the class. I asked the student sitting next to me if they are
allowed to use calculators, and he said “Sure, the school has enough
calculators for those in advanced algebra classes. But most of the students
in the class have their own.” Almost all the students in the class understood
the assignment and had no major problems. Ms. Blanche asked a couple of
the students to put their solutions on the board and to explain their strategies
to the class. Each student was confident of his/her solution as he/she
offered it and registered no surprise when they learned that the rest of the
class had arrived at the same solution. Next, the teacher presented a new
concept on the board, giving step-by-step instructions on the new concept.
This topic was a continuation of the class, so a new skill was phased in
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while the old skills were being mastered. The new topic was an
introduction to trigonometry, and after solving a few examples, Ms. Blanche
asked the students to work in cooperative groups. At this time, the teacher
told me to feel free to talk to the students, to ask questions, and to move
around and see what students were doing. The students were very active in
the class. There was a high degree of communication between Ms. Blanche
and the students. For example, there was classroom interaction between
students and Ms. Blanche involving cognitive discussions. The following
dialogue between the teacher and two students, Bill and Rose, then
transpired.
Ms. Blanche: Consider the right triangle with legs of length a and b and
hypotenuse c. (She draws triangle ABC on the board.) What does the
theorem say about this triangle?
Rose: a2 + b2 = c2.
Ms. Blanche: Very good. Now suppose we are given that the sides a=4 and
c=5. (She writes the values on the board.) What is the length of b?
Bill: We use the Pythagorean formula to calculate b. (Bill goes to the board
and writes the following.)
42 + b2 = 52;

16 + b2 = 25;

b2 = 9;

b = 3.
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Bill: The answer is 3.
Ms. Blanche: Yes. That’s good. (The teacher was satisfied, and so were the
students.)
Ms. Blanche controlled the class very well, and the students were well
behaved. For example, there were no disruptions in the class. Ms. Blanche
checked for understanding by evaluating student responses. She continued
explaining until students were firm through response and feedback and did
not accept answers without explanation. She created a good atmosphere for
learning, and the students were enthusiastic about the class. The students
were interested in learning, and they had fun in the class. The class was
well equipped with manipulatives and posters on the walls. The class was
not racially balanced; there was one African-American female student out of
the 12 students in the class that day. I noticed that this African-American
student was very comfortable with the rest of her classmates. In the case of
gender ratio, there were two female students and the rest were male. The
seventh hour bell rang to signal the end of the class.
From the list of 10 high achievers on standardized mathematics tests
provided by the principal and Ms. Blanche, I randomly selected eight
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students for my first focus group (FG1). Details of FG1 are discussed later
in the chapter.
The second mathematics class observation took place at Forest Hills
Middle School, located in a middle-income area in the southeastern part of
the country. When I arrived at the school, I checked in with the principal,
Mr. Harris. We talked briefly about my research, then he accompanied me
to Ms. Guthrie’s sixth hour algebra I class. Ms. Guthrie offered me a seat at
the back of the class and encouraged me to feel free to walk around the
class. At the sound of the bell, the students arrived noisily. Ms. Guthrie
showed frustration with the noise and asked the students to be quiet. She
then introduced me to the class. There were 18 students in the class; the
racial composition was 10 Caucasians and 8 African-American students.
Ms. Guthrie began the class with a review of a previous topic,
“factoring and multiplying fractions.” She inquired about problems with the
homework assignment, took a few moments to listen to their concerns, and
proceeded to the assigned homework problems. A student raised her hand
and requested an explanation of one of the assigned problems. Another
student offered to solve the problem. Ms. Guthrie asked Katy to come to
the board and explain to the class how she simplified the following problem.
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12x

6xy 3

5x2

9y

Katy: First, I factored the common terms o f the coefficients: 12, 6, and 9
and came up with 8 in the numerator and 5 in the denominator. Then I
simplified the x ’s and the y ’s and came up with the answer:

yl

8

5

Ms. Guthrie asked the class if there was another way of approaching the
same problem.
LaShanda: Yes there is another way, Ms. Guthrie.
LaShandra went to the board, applied another method, and came up with the
same solution.
Ms. Guthrie rewards students for good deeds (for example, solving
problems on the board for the class and playing a major role in cooperative
learning). During my visit, she gave out candies and M&Ms. As expected,
negative behaviors were more infrequent. For example, before the period
ended, a student was denied the priviledge of using recess time.

Ms. Guthrie’s strategy to deal with differences between students in
learning mathematics was unique. She reduced content to pieces that could
be managed by students of different levels of ability. The class was
disruptive at times, but Ms. Guthrie exercised control; she used terms such
as “eyeball” to bring order to the class. The class culture in Ms. Guthrie’s
class was different from my experience at Bayouville Middle. Ms. Guthrie
had students in active roles at times, and at other times she worked with
them as consumers of the knowledge that she supplied through lecture,
prepared transparencies, or text. The students tried hard to learn by asking
questions and working with each other. I did not see calculators in the
class, but there were enough learning materials such as mathematics posters,
books on shelves, construction papers, and geometric construction tools.
There were also calendar of activities-test dates, mathematics assignment for
the day and homework on the chalkboard.
In randomly selecting the two focus groups (FG2 and FG3) at Forest
Hill Middle, I used the homogeneity principle as my guide to meet the
purpose of the study. FG2 consisted of 6 Caucasian high achieving eighth
graders and for FG3, 6 African-American high achievers were selected for
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interviews. Details of focus group composition will be discussed later in the
chapter.
My visit to the third mathematics class took place at Cajun Middle in
a suburban area called Richmond. Upon my arrival at the school about 8:45
a.m., I was escorted by the secretary to the principal’s office. Mr. Schmit,
the principal, told me about the school and asked me about the progress of
my research. During our brief conversation, he mentioned that Mr.
Johnson, the teacher whose class I was about to observe, had won the eighth
grade mathematics teacher of the year for the state. Mr. Johnson is known
in the region as an effective teacher and a strong disciplinarian. This
comment raised high expectations for Mr. Johnson’s algebra I class. At the
sound of the bell, the principal escorted me to Mr. Johnson’s class. He met
me at the door and introduced himself. He briefly told me what the students
would be doing during the class period and about their preparation for a
mathematics festival at a neighboring university in three weeks. I took my
seat in the corner of the class and waited for the class to begin.
At the sound of the bell, Mr. Johnson reminded his students to
sharpen their pencils. It was not obvious if the students had been assigned
homework. The class started with a review of a previous topic,
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“monomials.” Several sample problems were written on the board for
discussion. At some point, students were asked to explain steps and rules
required to solve monomial problems. Julie was specifically asked to
simplify the following monomial:
( 2 y 3)3

She had already done examples on m4 x m2=m6 and appeared to understand
how to add the exponents of the same bases. However, she had some
misconceptions about the multiplication of exponents, for example, (2y3)3.
Julie’s explanations are illustrated by the following excerpt:
Julie: You get 2y6.
Johnson: What rule did you use?
Julie: I used the mx x my =mx+y rule.
Johnson: Do you remember the rule (mx)y= mxy?
Julie: Ya ... but, but I did not use it.
Johnson: Be able to apply it now?
Julie: Ya. Now 3 times 3 is 9. So you get 23y9 =8y9.
Johnson: Very good.

The argument that Julie may have forgotten the correct rule for
another exercise did not hold for long. Mr. Johnson worked with her until
she applied the multiplication rule. One implication of this discussion was
that some students changed their answers after listening to the dialogue.
The teacher emphasized the rules again by writing them on the board and
asked the class to practice more problems and retaught areas where students
made errors. He related monomials to real world examples, for example,
the use of scientific notation. The discussion led to a new topic in the class,
scientific notation. Mr. Johnson proceeded at a rapid pace, giving detailed
instructions and explanations. The students were orderly and reasonably
disciplined, they asked questions when in doubt, and Mr. Johnson prompted
them when students did not answer his questions within a few seconds.
There were many examples, some were selected from the text, and the
teacher checked for understanding by evaluating student responses. He
used the phrase “excuse me” to control the class when necessary. Only one
student had a calculator, and Mr. Johnson relied on her for calculating some
expressions to check some of his solutions.
In my opinion, Mr. Johnson used good teaching techniques, for
example, his effective use of the board, reviews on previous topics,
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presentation of new material, his expectations of his students, lesson plan,
discipline, friendly ambience, and his interaction with students. There were
19 students in the class, 9 males (5 African-Americans and 4 Caucasians)
and 10 females (6 African-Americans and 4 Caucasians).
Summary
As mentioned earlier, these classroom observations of mathematics
classes were intended to describe how these particular eighth graders
learned mathematics. This observations have given me insight into the
students’ perception of their teachers from watching the direct interactions
between student and teacher as well as from directly questioning the
students. Each school in some way is a product of its community and of the
individual students. I saw variations in structure and culture among these
schools. Bayouville Middle is well equipped. For example, the school
provided calculators for students to use in class, and the mathematics
classrooms are also equipped with many manipulatives. The school is
clean, and the buildings were just painted.
Forest Hills Middle is an old school, but it is kept relatively clean.
The mathematics class sizes are bigger than Bayouville Middle. The school
attempted to provide a good learning environment. Cajun Middle, in
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comparison with the other two middle schools, also contributed to a very
positive learning environment. Cajun Middle provides excellent materials
and a good learning environment in a low socioeconomic area.
There was considerable similarities among the teachers of the three
classes I observed. They all had a clear sense of where they were going and
that the destination must be defined in terms of what happens to students as
a result of the classroom experience. Their instruction focused on the
students’ knowing something they didn’t know before. These teachers
created opportunities to channel that need for active involvement in the
class. The manner in which these teachers handled students’ questions
maintained a desirable classroom environment and provided students
insights into the topic being studied.
On the other hand, Mrs. Blanche, Mrs. Guthrie, and Mr. Johnson
employed different strategies of teaching. Their different strategies
illustrate that there is no one best way to teach. For example, Mrs. Blanche
gave brief explanations and allowed the students to do most of the concept
development on their own. She allocated time for small group discussions
and her students argue their position with others in the class. Mr. Johnson
spent more time explaining and questioning students to ensure that the
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meanings of the materials the students grasp were the meanings he intended
for them to take away. Mrs. Guthrie sat in her chair during the class period
and made her presentations from several transparencies. She did not walk
around to check her students work, but rather asked her students to present
their work on the chalkboard. Among the three classes, Mr. Johnson had
good classroom management skills.
My visit to these three middle schools gave me an indication of the
students who would ultimately participate in the focus groups. This is
especially important because my research goal here was not to test
hypotheses but to leam about eighth graders’ experiences and perceptions.
Table 4.1 illustrates a matrix of demographic characteristics of the three
middle schools studied.
Focus G roup Interviews
After observing the teaching and learning environments of eighth
graders at Bayouville, Forest Hill, and Cajun middle schools, respectively, I
selected 28 students for my study. To do this, I asked teachers of eighth
grade mathematics in the classrooms I observed to identify students with
high and low achievement test scores on standardized mathematics tests.
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Table 4.1
A Matrix of Demographic Characteristics of the Three Middle Schools.

Middle
School

School
Size

Eighth
Grade
Size

Racial Composition

School
Classification
by Income
Level

65% Caucasians
30% African Americans
& 5% Others

Bayouville

1060

354

Forest Hill

930

310

70 % Caucasians &
30% African Americans

Middle

Cajun

678

260

30% Caucasians &
70% African Americans

Low

High

Specifically, a student was given a rating of high on the standard
mathematics test if he or she scored in the eightieth percentile or above. A
student was given a rating of low if he or she scored at or below the
twentieth percentile. About 60 students qualified for high and low
achieving categories. Table 4.2 illustrates information about characteristics
of participants in each focus group and Appendix E represents Focus Group
Taxonomy. Again, I allowed the number of participants in each focus group
to vary between 6 and 8 to make up for “no shows”.
Once the ranking was completed, I formed four focus groups. The
participants from FG1 were labeled FG la - FGlh; those from FG2 were
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Table 4.2
A Matrix of Demographic Characteristics of Individuals in Focus
Groups.
Std
Math
Test
score

Total #
of
Students

Focus
Group

# of
Females

#of
Males

Racial
Composition

FG1

2

6

Mixed
(3AA; 5CS)

High

8

Bayou
ville

FG2

4

2

Caucasians

High

6

Forest
Hill

FG3

3

3

African
Americans

High

6

Forest
Hill

FG4

5

3

Low

8

Cajun

Std = standardized

Mixed
(5AA; 3CS)
AA = African Americans

School

CS = Caucasians

labeled FG2a - FG2f; those from FG3 were labeled FG3a - FG3f; and the
FG4 participants were labeled FG4a - FG4h. Appendix El (a, b, c, and d)
represents each Focus Group Taxonomy. At each school, I was assigned a
quiet, vacant classroom for my interview. Before I began each interview
session with the participants, I spent a few moments setting the tone of the
discussion. My role here was both as a researcher and as a moderator, so I
developed a pattern for introducing the group interview and discussion (See
Appendix F). I then followed this introduction by asking each participant to
take a few moments to fill out a questionnaire units: (1) things about
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yourself, (2) things about your parent(s)/guardian(s) and study conditions at
home, (3) things about your teachers, (4) things about your school, and (5)
other factors that may affect your performance on standardized mathematics
tests. Written responses from participants are included in Appendix G.
I summarized the responses of the participants, then employed both
open coding and selective coding, which resulted in a number of categories
and terms from direct quotes as written. I combined these themes with
analyses from the focus group discussions.
Immediately following the written responses, I interviewed each of
the four focus groups (FG1, FG2, FG3, and FG4). Most of the quotes are
presented verbatim with no grammatical alterations. The following are the
detailed reports of the focus group discussions:
Reporting Focus Groups
/^Moderator

FG1 = First Focus Group

FG2 = Second Focus Group

FG3 = Third Focus Group

FG4 = Fourth Focus Group

G = Group Response Summary

Bayouville Middle
/:

Tell me something that affects your performance on standardized
mathematics tests.
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G:

Not sleeping the night before the test, being tired taking the test,
thinking about other things coming into the test, lack of motivation,
how quiet it was while taking test.

7:

Will you please describe your feelings about math? What do like
about math?

G:

You always have to figure out an answer, there is a definite answer,
you go by a given set of rules not like writing essays.

7:

What do you dislike about math?

G:

You can't just focus on one single problem you have to get it all done,
it's a lot of work involved, it's a lot of stuff you don't think you really
need to know and you do, sometimes it goes really fast which makes
it confusing.

7:

What are the benefits of doing well in mathematics?

G:

It's needed for every job. It can be applied in everyday living.

F G la : NASA employees use math when calculating the orbits of all the
space crafts, and if they didn't then there would be many explosions.
F G lg : If you were a doctor, you would use math to measure amounts of
medicine you administer. An architect uses trigonometry and
geometry to measure angles and how large the building should be.
7:

Do your parents help you with your mathematics homework?

G:

No. It would take them too long. They wouldn't know how. Don't
need their help. They confuse you more.

7:

What happens if you attempt to solve a problem and you can't solve
it?

G:

Skip. Ask classmate for help. Call teacher.
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I:

Tell me about your studying environment at home?

G:

Having little kids at home makes it hard to be quiet.

F G lh : I study most of the time in my room. Sometimes study with
television on.
F G lg : It depends on what's on television that determines whether I watch it.
/:

Do you have learning tools at home?

G:

Computers and calculators.

F G lh : I have math programs on my computer that help me.
FGlc: My parents are teachers they help me, but sometimes I run into
problems.
7:

Tell me about your math classes? Is it something you like?

G:

Yes. It's very small, very few people.

FGlb: Good learning environment since it is very small the teacher can
concentrate on students with problems. If there were a lot o f kids in
the classroom it would be hard.
F G lg : It's easier to pay attention cause you can sit in a semi-circle and
discuss.
FGlf: Everyone get's into the conversation.
F G lg : Less discipline problems.
7:

How would you describe your school in terms of learning? Do you
think it is something about your school that helps you score better on
your tests?

125

G:

Teachers.

/:

How does he/she teach in class? What is his/her strategy to help you
to relate better?

FGla: They put the subject on the overhead projector and then explain it
and ask us questions. If you don't understand it then they will explain
it to us in simpler terms or a different way until we understand it and
then we can understand all of the concept, but if we were in a bigger
class we probably couldn't cause some of the other people would
have problems also.
F G lh : Some teachers go at our pace and some teachers go at their own pace
(like by the book). It kind of slows us down. I don't like those kinds
of teachers.
F G ld : Some teachers go too fast.
F G lg : I don't like when teachers give you plain assignments out of the book
tell you to do so and so. I like doing projects and other creative stuff
you get a break from learning and also get to apply some creativity.
It is interesting. If the teacher tells you to write a 800 page essay, that
bores you to death.
I:

So when a teacher writes your lesson on the board you tend to get
bored?

G:

Yes. It doesn't get your attention, you get bored in the process of her
writing.

F G lh : You are like a computer just writing, you don't learn anything.
FGld\ Notes, tests, homework, there is no surprises.
F G lb : It's old fashion. It's a lot more fun learning hands on.
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/:

Does your parents’ occupation influence your performance on
standardized math tests?

F G la : Well, my dad is an engineer so he knows a lot of calculus and the
higher math and my mom is taking a calculus course to get a Ph.D.
so they both know a lot of math. If I have a problem they can always
explain it to me.
F G lb : My dad is a chemist so he knows a lot of math. My mom is a house
watcher.
FGlc: My mom is a math teacher, and she is constantly on my case. My
dad is a music teacher at L.S.U., he doesn't know that much about
math.
F G ld : My dad is a chemist. My mom is a bookkeeper.
FGle: My dad is a chemical engineer. He knows a lot about math and helps
me out. My mom is an accountant so I guess she knows math too,
but she does not help me at all.
F G lf. My dad is a veterinarian living in another state so he is not much of a
help. My mom is a nurse and she is always pushing me to do better
even when I am trying to do my best. She always tells me to do one
level better.
F G lg : My dad teaches broadcasting and communication and he is a
computer whiz so without him I don't know where I would be on the
computer, not directly with math. My mom teaches preschool and
house wife.
F G lh : My dad is a chemist, researcher, and inventor. He doesn't want to
help me right now but he helped me a lot when I was little to skip
ahead like two or three levels in math and I just took it over from
there. My mom is a nurse.
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I:

Do you think being a boy or girl affects how you perform on
standardized math tests?

G:

No. It doesn't matter.

/:

Do you think your race has anything to do with your performance on
standardized math tests?

F G la : I think it is mainly how hard you try and how much you just
understand because I have seen people who don't try hard but they
have a lot of potential but they never become anything. I see some
people who really try even if they don't have a lot of natural ability
do well.
F G lb : I don't think it really matter either, it depends on how much you put
into it. You can start off like really low, then if you work hard
enough you can get yourself on a higher level.
FGld: Sometimes you are raised up to be good at these things.
/:

What kind of job you would like to have when you become an adult
and why?

F G la : Something to do with computers and physics.
F G lb : I'd like to be a pediatrician because I like working with kids and it
also involves a lot of math.
FGlc: I like a lot of different things, but I haven't decided yet.
F G ld : Undecided.
F G le: I'd like to be an engineer because it has a lot to do with math or
maybe an astronaut to explore space more.
F G lf. I haven't decided yet.
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FGlg: I'm into a lot of things. I like music so I might want to be a singer
and I like sports. I might be a veterinarian because I've always cared
for animals around the house. I might be a weatherman. A computer
programmer. A guy on "Baywatch" maybe. I don't know.
FGlh: I want to be a physician because I want to get to know people and
take care of people.
/:

Who has influenced you in your future career choices?

G:

No parental influence. Individual choices.

7:

How do you feel about standardized math tests being part of the
evaluation for college entrance?

G:

Doesn't really show how much potential you have.

7:

If you could change something about those testswhat would it be?

G:

Not so much pressure. Treat it as a normal test.

7:

What can be done to get students like yourself to do

G:

Improve test taking skills and spelling skills.

better?

Forest Hill Middle Part I (FG2)
7:

Do you like math? What do you like about it?

FG2d: Math is one of my strongest subjects but not my favorite. I like
math. I study really hard. My dad helps me out a lot in math.
FG2c: I like math.
FG2d: I like more algebra than math. It's easier to me. Math is just
basically adding, subtracting, multiplying and dividing. With
algebra you get to use numbers and letters.
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FG2a: I don't like doing problems. I can do them, I just don't like doing
them.
I:

Is there anything you don't particularly like about math?

FG2d: The teacher have to go back and review over and over. You get it
but others don't and you get bored.
7:

Do you get to help explain to your classmates?

FG2b: I do but teacher usually tells you to study at home.
7:

What are the benefits of doing well in mathematics?

FG2a: For scholarships.
FG2c: For technical purposes.
FG2d: You use math for everyday life.
FG2c: For jobs.
I:

Do your parents help you with your math homework on a regular
bases?

FG2a: No. I usually do by myself but if I need help my mom will help me.
FG2b: My parents are divorced so if I have a problem I usually ask my
mom and she'll help.
FG2c: I do my own work but if I had a problem I usually ask my dad. My
dad uses a lot of math on his job. I'll ask my mom but she doesn't
really understand.
FG2d\ My mom tells me to wait until daddy gets home. They usually just
leave me along with the stuff.
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FG2e: My dad always tell me to ask him if I need help. I usually just do it
on my own.
FG2f. My mom helps and I have a sister who is a senior, and she can help
me.
7:

Any of you have a need to go toany tutoring sessions in math?

G:

No.

7:

Describe your activities when you get home from school.

FG2a\ I eat and watch TV for a little while. I can do my homework
whenever I want.
7:

Do you use a computer?

FG2a: No just a book.
FG2b: I eat and watch TV. I do my homework when I feel like doing it.
Recently I started doing it more regularly. I usually do it on the bed,
I don't like the kitchen table. I like the radio and television on.
I:

How do you study for a math tests? Do you feel that studying is
something on going?

G:

Yes.

7:

Tell me what you like best about your present math classes?

FG2b: She doesn't teach by the book. The book is stupid, it doesn't explain
well.
FG2c: I like the way our teacher explains. She makes it sound so simple.
FG2b: She never talk about math. All she talks about is life.
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7:

How would you describe your school in terms of learning?

FG2f. It encourages you to do your best and we do a lot of hands on
things.
7:

Do you think there is something about your school that helps you
score better on standardized math tests.

G:

We get a lot of practice for LEAP Test. It is a lot of repetition, it gets
boring.

7:

Do you think you do well with the style of your math teacher?

G:

Yes

7:

Tell me what your mom and dad do for a living? Do you think that
affects how well you do on standardized math tests?

FG2f: My mom is a supervisor in the Loan Department so I see her using
math a lot. My father is very encouraging; he likes to talk about what
went on during the day, he's not much help in math.
FG2e: My mom's a nurse and my dad's a doctor so they measure medicine.
FG2d: My dad works at Georgia Pacific, he uses math. My mom stays
home. She doesn't really have a job.
FG2c: My dad uses math. He works for Georgia Pacific as manager of
project division. My mom stays at home but in high school she was a
valedictorian.
FG2b: My mom is a pharmacist so she uses math everyday. My dad is a
loan officer; I have never really seen him use math.
FG2a: My mom's a computer analyst; I have not figured out what she does
yet. My dad works with different contractors doing a lot of paper
work, so he uses a lot of math.
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I:

Do you think being a boy or a girl affects how well you perform on
standardized math tests?

G:

It doesn't matter.

FG2b: During tests for some reason the girls just seem a little more calm.
I:

Do you think race affects how well you do on standardized math
tests?

G:

No.

FG2a: It depends on your friends. If you hang around people that don't do
anything then you tend not do anything.
I:

What kind of job would you like to have when you become an adult?
Tell me why?

FG2d: I would like to do something with science.
FG2a: Sports therapy.
FG2f. Physical therapy.
FG2e: Engineer.
FG2c: Engineer or lawyer.
FG2b: I don't know but I do love to act.
/:

G:

How do you feel about standardized math tests? Do you think that
they are necessary?
Yes

FG2b: That's where you find your place. You feel safe with people who
have a common interest with you.
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7:

Do you feel it is necessary for the teacher to have the information
from the tests?

G:

Yes.

7:

Do you think the score you make on this test says something about
your ability?

FG2f: In some ways maybe but not necessarily because some people get
nervous when they take a test.
FG2b: Your test area affects results.
7:

Were you satisfied with your scores on the California Achievement
Test?

G:

Yes

FG2d: In some areas I could have done better if I would have studied
harder.
FG2c: Like in math, science and social studies I did really well but like in
English and reading I didn't do so well. English is not something I
find very easy. I find math easier than English.
7:

If you can change some things that affect your performance what
would they be?

FG2b: The color o f the room. I would chose a bright color it would look
more spacious. It lightens your mood.
FG2d: Not so many transparencies.
FG2b: The teacher should be more organized. Our teacher has things all
over her desk. If she cleaned up it would make us feel good about
things.

Forest Hill Middle Part II (FG3)
/:

Do you like math?

FG3a: I like it better than my other subjects. I like doing the hard stuff.
FG3b: Yes. I like playing numbers.
FG3c: Yes the division part.
FG3f. Yes the whole thing.
FG3e: Yes.
FG3d: Yes. I like using calculators.
7:

What is it you don't like about math?

FG3d: I don't like multiplying large numbers in my head.
FG3a: I don't like dividing big numbers.
FG3b: I don't like word problems with percent and decimals.
FG3d: Word problems.
I:

What do you think is the benefit of doing well in math?

FG3d: You know how to spend your money.
FG3f. Use percentages in buying. In Engineering.
FG3a: In professions like doctors and in science.
FG3d: Mechanics.
7:

Do your parents help you with your homework?
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FG3f: No.
FG3e: No.
FG3a: My dad does. My mom don't she always tell me to ask my daddy.
FG3b: No. Because I don't need their help. They could help if I needed
them.
FG3c: My dad mostly likes math. My mom will do it if she has to.
FG3d: My mom or my cousin.
FG3e: My mom helps me. She is really good in math. My dad will help
but most of the time he is at work.
FG3f. No one helps me. I do it myself.
/:

What do you do once you get home from school?

G:

Eat and watch television. Do homework and listen to music. Watch
television and talk on the phone. Use kitchen table and the bed to
study.

/:

Do you have learning tools to help you do homework?

G:

Notes.

I:

Tell me about your math class. Is there something you really like
about it or something you dislike?

G:

The appearance of the room (dislike).

FG3b: Teacher shoots rubber bands at students.
FG3a: Teachers comments when you ask for supplies like pencils (dislike).
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I:

Are you satisfied with what you do and how you do in that class?

G:

Yes.

/:

Do you think your school is a good place for learning?

G:

Yes.

/:

Do you think there is something about your school that helps you
score better on standardized math tests?

G:

Teachers.

FG3d: They make sure you learn and go over notes.
/:

How did your teacher prepare you to take the California Achievement
Test?

G:

Go over things you don't understand, have study guides, special
tutoring sessions.

/:

Do all o f you take advantage of the tutoring sessions?

G:

Yes.

I:

Tell me something your teacher does to help you understand math.

FG3f. She uses shortcuts.
FG3e: She will break things down, make it simpler.
I:

Is there anything about your teacher’s style of teaching you don't
like?

FG3f: If you are the only one in the class that don't understand instead of
explaining she will say go to tutoring.
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I:

Tell me about your math class [number FG3c]?

FG3c: She always says if you have a question ask another student to help
you.
/:

Tell me what your parents do for a living?

FG3f. My mom works for the state and my dad is a construction worker.
FG3e: My mom works for the telephone company and my dad is in
construction.
FG3d: My mom and dad both work for the state.
FG3c: My dad is a technician and my mom is a manager for a company.
FG3b: My mom is a technician and my dad works at a church.
FG3a: My mom is a nurse and my dad is a sergeant in the air force.
I:

Do you think what your parents do give you a better chance at doing
well on those tests?

G:

No, not really.

FG3e: Yes, when mom helps me with my homework.
I:

Do you feel being a boy or a girl affects how you doon standardized
math tests?

G:

No.

/:

Do you feel that the girls in the class do better than the boys?

FG3a: Yes, because it's only two boys in the class.
FG3e: I think it's equal.
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7:

Why do you think the girls do better?

FG3a: Because most of the boys don't care. The girls are more concerned
and try to do better.
7:

Do you think being an African-American student makes you do
better on your tests?

G:

It makes them try do better because of their race.

7:

What kind of job would you like to have when you become an adult?

FG3d: Professional basketball player to make money or open a business and
sell sports supplies.
FG3b: Corporate lawyer.
FG3f. Professional football player or teacher assistant.
FG3e: Mechanical engineer.
FG3c: Pediatrician for money reasons.
FG3a: Pediatrician or Stock Broker because I like children, numbers and
money.
7:

Do you think what you make on a CAT test or Leap test is important?

G:

Yes.

FG3c:For placement.
FG3b: I don't think that one test should prove what you are capable of
because you could have a very good record and one test blows it.
That's not fair.
G:

They should look at other factors besides the score on that test.
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/:

Is there anything you can do to help you score better on tests?

FG3a: Study more.
I:

Any changes you would like to see the school do?

G:

No.

Cajun Middle (FG4)
I:

Please describe some of the things that affected your performance on
standardized mathematics tests. But before we start with that, please
tell me what you like about math?

FG4a: I like math because I like dealing with numbers. I don't like writing.
FG4b: I like math because you will have to use it when you get older.
Every day is math.
FG4c: It helps you do well on tests.
FG4d: I like it because it helps you in your future and it helps you in
science.
FG4e: I like it because you can use it to help you get a job when you get
older.
FG4f: I like it because you can use it when you get older.
FG4g: I like it because you will use it to find a job.
FG4h: I like it because you use math everyday. I don't like it because I
don't like dealing with all those numbers.
/:

Tell me about your parents. Do your parents help you with your
homework? If they do, why do you think so. If they don't, why?
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FG4b: They help me because they want me to become something, be
something.
I:

How are your studying conditions at home? Do you have a place
where you study, a desk, computers, etc...?

FG4b: I have a desk in my room that I study at most of the time.
FG4c: My parents help me and I use the computer.
FG4d: My mom helps me.
FG4e: My mom helps me because she wants me to graduate.
FG4f: My mom helps me; she wants me to be something in life. I study at
my desk at home,
FG4g: My mom and my sister help me.
FG4h: My brother help me.
7:

What do you like about your math class?

G:

The teacher. He makes math easier than the book.

7:

What about your classmates? Do they help you? Are they
disruptive?

G:

We work in groups.

7:

How do you describe your school in terms of learning? Do you think
your school prepares you for standardized mathematics tests?

FG4e: Not really. Too many fights.
7:

What are some of the specific styles your teacher uses to help you to
learn?
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FG4a: Go to the board and explain the problem.
I:

What do your parents do for living? Do you think what they do for a
living helps you to work harder?

FG4a: My mom is a nurse. I might want to become a nurse like my mom.
FG4b: My mom works for the state. My dad, he drives a truck.
FG4c: My parents jobs does not make me work harder.
FG4d: My mother works for the state and my dad lives in Houston.
FG4e: My mom and dad are teachers. My mom works with math. I don't
know if my dad uses math because he works with little children.
FG4f. My mom is a teacher and my dad is a welder.
FG4g: My mom works with Federal Express so she has to work with
weights. My dad works on trains so he has to know sizes.
FG4h\ Only my mother and brother work.
I:

Do you think being a boy or a girl affects how well you do on tests?

G:

No.

FG4g: It's how you use your brain not how you look.
/:

Do you think being black or white affects how well you do on math
test?

G:

No.

/:

What kind of job would you like to have when you become an adult
and why?
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FG4a: A nurse like my mom.
FG4b: I have not thought about what I want to be.
FG4c: I want to be a scientist.
FG4d: I have not thought about it.
FG4e: I am trying to get out of school. I have not really thought about it.
FG4f. A veterinarian.
FG4g: I don't know right now.
FG4h: I don't know.
I:

Do you think it is fair to you and your teacher to evaluate you and
your teacher based on your performance on standardized mathematics
tests?

G:

Don't know.

/:

Is there anything you would like to change that has affected your
performance on standardized mathematics tests?

G:

Study habits.

/:

What do you think can be done to get students like yourself to do
better on standardized mathematics tests?

G:

Doing homework and paying attention in class.
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At this stage of my analysis, I was constantly going back to my
memos2 and diagrams.3 The central issue during the interview was: factors
that affected performance and labels for categories of these factors. The
participants in this study shouldered responsibility for their performance on
standardized tests. Thus, I was constantly asking the questions: What do
they know as a result of the factors that affected their performance? Can
some of these factors be improved or altered?
As with the classrooms, the participants who elaborated on their
answers during the interviews were those who actively engaged in class
discussions. There was no major difference between the way the
participants acted in the focus group and how they acted in the classroom.
The high achievers responded the same way. That is, they responded in a
social setting and had fun. On the other hand, the low achievers were not as
comfortable and did not elaborate on their answers as much as the high
achievers. The classroom observations helped me to interpret the responses
the participants gave in the focus group. In addition, their actions in the

2M em os: written notes o f analysis on responses related to form ing m y theory.
3V isual representations o f relationships am ong categories.
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classroom setting gave me a means of measuring how they interacted with
me in the interview setting.
First-order assessment: Students evaluated the situation based on
their performance. How do they know what factors affected their
performance?
Second-order assessment: Apparently, things about themselves were
assessing agents. For example, students’ beliefs, attitudes, and perceptions
of mathematics and how important mathematics is to their future were some
of the assessing agents.
Third-order assessment. Perceptions of others, for example, teachers,
parents, school, and classmates were other sources of significant
information about factors that affected performance.
Typically, patterns of themes reflected in the interviews are presented
below as open coding:
Category 1: Self factors that affect performance on tests:
I really like - math, sports, reading, watch TV, to work on the
computer, working logic problems.
I hate to - study, work for a long time at something, do
homework, sit idle in class, go to school.
My favorite - subject is math, history, and sports.
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I am good at - math, sports, social studies, algebra, French,
science, other subjects, getting good grades, failing at school.
I often worry about - my grade, making bad grades, really
nothing, school work, maintaining a 4.0 through high school,
too much homework, school stuff.
Category 2: Parent(s)/guardian(s) and home factors that affect performance
on tests:
My daddy - hardly helps me, helps me sometimes, really
encourages me in studies, teaches me math at home.
My mom - her work helps me with my math, helps me with
my homework, expects a lot from me, worries too much about
me, encourages me in studies, encourages me to get good
grades, pushes me to do my best, supportive and there if I need
advice.
My homework - helps me, helps me to pass, is hard but I do it,
helps me to understand the day’s work, doesn’t take long in
math and I spent 2-3 hours per day on math, I do my
homework on time.
Category 3: Teachers factors that affect performance on tests:
My teacher - is very good, nice and helpful, is always pushing
me to do better, teach real good, nice and understanding, tries
to make learning fun, use manipulatives, use overhead
projectors, goes too fast.
My class - is fun, is high-level but I still do good, is small, is an
excellent learning environment, get individual help, easy if I
study, challenging, boring, not helpful they joke a lot.
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Category 4: School factors that affect performance on tests:
My school is - a pretty cool school, great I love it, is big and
fun, sometime violent, dirty and old, well disciplined, a good
place to work, a good environment to learn.
The math I learn in school - is kind of hard, is fun because the
teacher makes it fun and interesting, algebra, is very helpful to
me, is algebra II, is needed for my future job, is applied in
everyday living.
The other kids - are cool all of them, are nice and we get along,
are not good influence they fight too much, ask me to help
them, don’t answer questions in class, respect you, are too
smart.
Category 5: Other factors that affect performance on tests:
I like math. I will like to improve on my studying, had to study
at home, performance doesn’t depend on gender or race, I
don’t think that one test should prove what you are capable of
because you could have a very good record and one test blows
it, tutoring sessions helps me before test.
At this point, I started comparing data on linking mathematics
performance to self-confidence, beliefs and attitude toward mathematics,
parental support, teacher pedagogy, mathematics usefulness, how hard the
student worked, and mathematical ability both across high and low
achievers. I determined the trends by continuously scanning subsets of the
data relevant to my grand-tour question. From this, I theoretically sampled
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patterns of factors that affect student performance on standardized tests by
asking myself about opposites, variations, and continua.
Factors and their Dimensions
Analysis of interview showed that factors affecting performance on
standardized mathematics tests have certain properties, which can vary
along dimensional continua. Some of these factors are shown in Table 4.3.
The last step in the analysis procedure was selective coding.
According to Strauss and Corbin (1990), the aim for using selective coding
is to synthesize the categories along the dimensional level to form a theory
and fill in any categories that may need further development. I used the
process of discriminant sampling, that is, choosing one of the middle
schools and individuals in focus groups, who will maximize opportunities
for verifying the grand-tour question, relationships between categories, and
filling in for poorly developed categories.
Going back to the data for high achievers at Bayouville and low
achievers at Cajun Middle schools, overall, a majority of both high and low
achievers, but certainly not all, liked school and mathematics. But the high
achievers were more specific than low achievers about why they liked or
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disliked school and mathematics, and even more articulate than low
achievers about the factors that affected their performance on standardized

Table 4.3 A M atrix of Factor Dimensions
General Properties

Dimensions

Parental help

A lot

Little

None

Study time at home

>3 hrs p/d

Not much

None

Teacher pedagogy

Very good

Good

Ok

School learning environment

Very good

Good

Ok

Study habit

Very good

Good

Bad

Test anxiety

High

Low

None

Liking math

Yes

No

Usefulness of math

Important

Not impt

Classmates
P/d = per day.

Helpful
>3 = greater than 3.

Disruptive
Impt = important.

tests. As indicated in Appendix H, based on selective coding, QUALPRO
was used to code the list of codes by domain. In selective coding, Figure
4.1 best illustrates factors that affect performance and how clusters of
analysis relate to the main issue, as well as to each other. The circles stand
for clusters, and the rectangle stands for achievement on mathematics tests.

Things
about
self

Things
about
parents

Student
achievement
on
standardized
^ math test ^

Things
about
teacher

Things
about
school

Figure 4.1

Selective coding and core category illustratte factors that affect
performance and how clusters o f analysis relate to the main issue, as
well as each other.

44.
'O
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Cognitive Process Problem Solving
At the end of each focus group interview/discussion session, I asked
the participants to take a few moments to think about and solve the
following problem:
Tom w on 2/3 o f the gam es he played, Davis won 9/16. Jeff won 5/8,
and John won 3/4. W hich o f the players had the best record?
This question was adapted with permission from NELS:88 base year
cognitive test instrument on Eighth Grade Mathematics with modifications.
This problem was selected because it offered both thinking and affective
decisions. It is not a complex problem: it is relatively simple but requires
cognitive skills relevant to understanding and thinking. Thus, this exercise
was to test the assumption that:
Test = only measure o f understanding considered in the study.
This assumption is asking the question: What is standardized test
measuring? The following conversation took place with participants in each
focus group.
FG l's solution
/^Moderator

G=Group Response Summary

I:
Which of the players had the best record?
FGla: John, because he won 3/4 games.
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I:
Do you agree with him? FGlb. Why or why not?
FGlb: Yes. First of all, I converted all the fractions to decimals and
compared the numbers. Tom’s 2/3 is .667, Davis’ 9/16 became .560,
Je ffs 5/8 became .625, and John’s .750. So I chose .750 as the best.
I:
How did you make these conversions?
FG lb: I used my calculator, but I can do without it.
I:
Ok. Is there another way of solving this problem? FGlc.
FGlc: Yes. Uh, uh you change the different denominators to a common
denominator and compare the numerators to determine largest.
I:
FGld, can you tell us what that numerator should be?
FGld: First I found the common denominator which is 48. Then
(2/3)x( 16/16)—32/48; (9/16)x(3/3)=27/48; (5/8)x(6/6)=30/48;
(3/4)x(12/12)=36; therefore the answer is 36.
I:
Good. Any questions?
G:
No, this is easy.
Summary of Focus Group 1
I was impressed with the quick responses and reactions of members
of the group. Individual participants contributed toward the discussions.
They were able to articulate their understanding of the problem. They were
confident of their solution as they offered it. They registered no surprises
when others offered another method. These participants clearly had good
analytical thinking and good problem solving skills. They thought the
problem was easy.
FG2's solution
I:
Which of the players had the best record?
FG2c: John.
I:
How did you arrived at the answer?
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FG2c: First, I made all the denominators the same, 48, and compared the
numerators.
I:
What are the numerators?
FG2c: 32, 27, 36, and 30. The numerator for John is 36, and this the
largest.
I:
Good. Did any of you get a different answer or solved it differently?
G: No.
I:
Have you considered changing the fractions to decimals?
FG2c: Not really, but you can do it that way.
I:
Would you like to try it that way?
FG2c: Yeah, with a calculator it will be fast.
I:
Can’t you try without a calculator?
FG2c: Yeah, but it will be long.
I:
Ok. Thank you.
Summary of Focus Group 2
One participant seemed to be the spokesperson for the group. He
understood the question, articulated his strategy clearly and was confident
of his solution. The others just agreed to what FG2c said. I gave each
participant a sheet of paper for scratch work. At the end of the session, I
noticed that there was no indication that the other five participants
attempted to solve the problem. They relied on FG2c to lead the discussion.
I did not see what I expected of high achievers. During the five minutes of
probing, confronting, and nudging with these participants, I was unable to
get them to say much.
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FG3's solution
/:
Which of the players had the best record?
FG3f: John.
I:
How did you arrive at this answer? FG3f.
FG3f: I changed all the fractions to decimals and rounded them like this:
[2/3=.666; 9/16=56; 5/8=55; 3/4=75]
I:
Good. Now tell me this, did any of you use a method different from
FG3f?
G: No, but you can use fractions but it is harder.
Summary o f Focus Group 3
Clearly, the focus group from Forest Hill (FG3) must have some
grasp on the concept of decimals. But equally important in the strategy,
they were able to sort out the details. They were confident of their solution
as they offered it. When I asked them about the possibility o f another
method, they said one can compare the fractions. However, they did not
articulate how it should be done.
FG4's solution
I:
Which of the players had the best record?
FG4f: Jeff.
I:
Could you explain how you came with the answer?
FG4f: (very softly , mumbling), the 5/8.
I:
Why do you think that is the best record?
FG4f: (pause) I guessed (laughs).
I:
Can anyone tell what he or she did? Yes you, FG4h.
FG4h: 9/16 is the best record.
I:
Could you tell my why 9/16 is the best record?
FG4h: Because of the 9. It is the largest numerator.
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FG4b: Yeah.
I:
How about you, FG4d, do you agree?
FG4d: Uh yes.
I:
How about you, FG4e.
FG4e: I don’t know.
I:
You have to support your statement by using some strategy.
[I explained the question and went through a step-by-step procedure
on the chalkboard using both decimal and equal denominator
approaches to arrive at the answer. The following dialogue
occurred.]
The first method is to find a common denominator for 3, 16, 8, and 4.
[I showed the participants how I got 48 as the common denominator
and simplified each fraction.] Now you compare the numerators 32,
27, 30, and 36. Which of these is the largest?
FG4d: 36, so John has the best record.
/:
Very good. Now the second method is to the fractions to decimals
and compare the values. [/ used the board once again and converted
each fraction to decimals: 2/3=.666; 9/16=. 5; 5/8=. 55; 3/4=. 75]
Summary of Focus Group 4
I was able to lead the group to understand and see the correct answer
to the problem. Apparently, these participants had not grasped the use of
fractions or decimals in order to apply it in the task I gave them. I
recognized that there was a problem; I repeated the question, and gave two
approaches to the solution. First, the students clearly lacked basic
prerequisite knowledge with respect to the concepts of fractions and
decimals. The exercise clearly highlighted how some students choose
answers on tests without understanding or being able to solve the problem.

It appears to me, they may have been in a position similar to that of children
in Piaget’s preoperational stage who believed that the taller of two glasses
must be the larger. These participants were influenced by a number of
factors (sizes of the numerator and the denominator), and they were not
bothered by the meaning of the other fractions. They did not show any
enthusiasm about the problem.
Conclusion
This section presented qualitative analysis and results of focus group
interviews on factors that affect eighth graders’ performance on
standardized mathematics tests. Several findings from the analysis warrant
mentioning here.
First, the focus group interviews provided information about
students’ beliefs about the usefulness of mathematics and the potential
benefits and suggested that to some extent low achievers appeared less able
than high achievers to verbalize specific beliefs. Each of the four focus
groups consisted of either African-American high achievers (male and
female), Caucasian high achievers (male and female), African-American
and Caucasian high achievers (male and female), or African-American and

156

Caucasian low achievers (male and female) on standardized mathematics
tests (see Appendix E).
Second, the grand-tour and mini-tour interview questions led to the
theoretical formulation which guided some of the data collection. The
themes emerging from the interviews with the participants seemed to be
representative of the factors affecting performance on standardized
mathematics tests. For example, participants mentioned factors such as the
following: liking mathematics, not liking mathematics, working hard, felt
mathematics was useful, self-confidence, attitudes toward mathematics,
parental help, parental occupations, learning tools in the house, teaching
techniques, teacher being helpful, teacher encouragements, students’
behavior in class, and school climate.
Third, four major categories emerged from three coding techniques
used during the analysis. These categories include (1) Self factors, (2)
Parent/home environment factors, (3) School factors, and (4) Teacher
factors. Figure 4.1 (page 150) best illustrates the relationships among
categories and performance. In addition to the interview data, think-aloud
problem solving data were also collected. Participants were asked to think
aloud and explain their solutions to the problem as they solved it.
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Participants in high achievers group were able to articulate things affecting
their performance and problem solving strategies more clearly than
participants in the low achievers group. The indicators pointing to some of
the factors affecting performance developed through open, axial, and
selective coding.
Given the nature of qualitative methodology, no statistical analyses
were done on the data collected. Instead, some of the categories that
emerged in this section were previously addressed in the NELS:88 survey
on eighth graders. This will be discussed in the next section.
Q uantitative Data
The importance of the categories emerging from the qualitative study
are tested in this section. Variables such as race, gender, attitudes toward
mathematics, students’ time spent on homework; whether parents helped
with homework assignments; students’ perceptions of their teachers, and
reported school climate are explored. The descriptive statistics are
discussed first, followed by the results from the factor analysis, Pearson
correlation, and multiple regression analyses.
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Descriptive Results
From the sample 14,316 students, all 2,427 African-Americans were
selected, comprising 1,249 female and 1,178 male students. Among the
11,889 Caucasians, 2,427 were selected to match the number o f AfricanAmerican students. The subsample consisted of 1,187 female and 1,240
male Caucasian students (see Table 4.4).
Thirteen variables were used in the Pearson correlation and
regression analyses; 7 were computed by simple averaging to make-up for
missing responses. A summary of definitions and descriptive statistics of
variables are presented in Table 4.5. The mean standardized mathematics
scores for African-American female students for high-low achievers were
60.655 and 40.052; male high-low achievers had 59.927 and 40.009
respectively. Conversely, the means for Caucasians were higher than
African-Americans high and low achievers; female (61.735 and 41.662) and
male (62.179 and 41.678). Table 4.6 contains summaries of means on
mathematics standardized scores by race, gender, and levels of achievement
(high and low).
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Table 4.4.

Characteristics of the Sample: Race and G ender

Race

G ender

Case

Female

1,249

African-Americans

Total

2,427
Male

1,178

Female

1,187
2,427

Caucasians
Male

1,240

Numerous questionnaire items dealt with students’ characteristics,
students’ perceptions of teacher, parents, and school climate. Principal
components analysis was done to ensure a one dimensional scale. Factor
analysis was not explained, instead simple averaging was computed. These
averaged variables include school climate (CLIMATE); students’
mathematics perceptions (MATHPER); students’ motivations to talk to
adults (TALKTO); Attitudes toward mathematics (ATTITUDE); students’
perceptions of teacher (TEACHER); and student’s perceptions of parents
(PARENTS).
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Table 4.5
V a ria b les

Definitions and Descriptive Statistics of Variables
D efin itio n s

D e sc rip tiv e S ta tistics

S T U D E N T C H A R A C T E R IS T IC S

M EANS
F ull

M EANS
CS

A TT IT U D E *

A ttitudes toward mathematics.

3 .4 6 2 9

3.5773

3 .3 3 9 7

SELFESTM *

Student’s self-esteem .

4 .3 6 2 3

3 .8 1 1 5

4.9871

M ATH PER*

Students' m athem atics perceptions.

2.2931

2 .3 8 4 9

2 .1 8 1 2

HO M EW K

N um ber o f hours spent on math
hom ew ork.

4 .0 4 1 2

4.0231

4 .0 4 1 0

TALKTO *

Students’ m otivation to talk to adults.

1.8278

1.8723

1.7844

3 .5 9 6 0

3 .6 9 3 9

3 .4 9 1 0

2 .7 6 6 8

2 .5 9 8 2

M EANS
AA

TEACHER
TEACHER*

Students' perceptions o f teacher.

SC H O O L
C LIM ATE*

Students' perceptions o f school
clim ate.

2.6873

SUBURB

Suburban sch ools.

0 .3 4 8 6

PER M IN O R

Percentage o f m inority students.

3 .7 9 3 8

2 .2 2 7 4

5.3201

RURAL

Rural schools.

0 .3 2 1 2

0 .3 9 0 6

0 .2 4 6 0

2 .6 8 6 6

2 .6 3 0 9

2 .7 4 8 9

47.5092

5.1367

43.4352

0 .4 6 4 4

0 .2 4 1 5

PARENT
PA R E N T S*

Students' perceptions o f parents.

D E P E N D E N T V A R IA B L E
M SC O R E

Standardized m athem atics score

* indicates composite variables computed by averaging
CS = Caucasian
AA= African-American
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Table 4.6.

Summaries of Mean M athematics Standardized Score
High
Achievers

Low
Achievers

Female

60.655

40.052

Male

59.927

40.009

Female

61.711

42.075

Male

62.044

41.880

61.880

41.979

Gender

Race

African-Americans

Caucasians

Entire Population

Correlations among 13 main variables are presented in Table 4.7
containing the Pearson correlation matrix for the variables used in the
regression analyses. The matrix in the table shows component scores for
pairs of variables. There are no controls for the effects of other variables.
The present study computed correlations for the variables using the
outcomes generated analysis.

Table 4.7

P ea rso n C o r re la tion M a trix a m o n g V a r ia b le s in R e g re ssion M o d els__________________________

Variables

1

2.

1.

MSCORE

2.

PARENTS

3.

TEACHER

.11**

-.02

4.

SUBURB

.15**

-.04*

5.

PERMINOR

-.32**

6.

ATTITUDE

.10**

7.

MATHPER

.25**

8.

CLIMATE

.14**

9.

RURAL

10.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

-.04*

-.14**

.01
-.15**

-.25**

.46**

-.00

-.14**

.11**

.00

-.08**

.22**

-.03

.39**

.02

-.16**

.33**

.14**

.04**

-.08**

.03**

-.50**

-.29**

.03

.01

.04**

SELFESTM

0.02

.14**

-.09**

-.05**

.20**

-.06**

.09**

-.03*

11.

TALKTO

.22**

-.09**

.09**

.03*

-.13**

.09**

.08**

.12**

.03*

.03

12.

HOMEWK

.14**

.12**

-.04**

-.01

.08**

.02

.02

.07**

-.00

13.

AAMER

-.41**

.12**

-.16**

-.22**

.21**

-.16**

* = Significant at .05

-.01
.10**

** = Significant at .01

-.01
.68**

-.02
-.15**

-.11**

-.14**

-.05**

-.16**

-.00
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Empirical Results
Multiple regression results for mathematics achievement in the total
sample are given in Table 4.8. Tables 4.9- 4.16 present the reduced models
of the multiple regression analyses. The beta weight or (B) is expressed in
standardized (Z-score) as regression coefficients, the raw regression weight,
(Beta), and significance levels are all reported. The results were obtained
by relating the outcome of performance to the 12 predictors using the
forward method of multiple regression. This method enters all predictor
variables in a single step. The results in Table 4.8 show that 7 of the 12
explanatory variables are statistically significant at .05 level of probability.
The results suggest that standardized mathematics scores are inversely
related to percentage of minority students (PERMINOR); and students’
racial background (AAMER). From the beta coefficient, race has the
highest value (-.329), indicating that African-American students score lower
on mathematics standardized tests.
Conversely, the coefficients for the variables SELFESTM,
MATHPER, TALKTO, CLIMATE, and SUBURB positively influence
mathematics scores. Thus, if students have high self-esteem, a good
perception of mathematics, can talk to adults, have a good school climate,
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Table 4.8. Regression Results for Mathematics Achievement in the Total
Sample. N = 4,854.
Variables

b

Beta

ATTITUDE

-.339

-.026

SELFESTM

.287*

.084

MATHPER

1.808*

.192

HOMEWK

.024

.003

4.884*

.136

TEACHER

.318

.021

CLIMATE

.679*

.042

SUBURB

1.010*

.049

PERMINOR

-.303*

-.068

RURAL

-.254

-.012

PARENTS

-.050

-.003

AAMER

-6.484*

-.329

CONSTANT

35.552*

TALKTO

R2 (adjusted) is 0.250 and F ’(12; 4,841)=134.622 p(.001)
*p<.05
F-test: F-statistic = 8.51
F(10; 4,832, 0.05)= 1.83
b = Regression coefficient

and attend schools in a suburban area, then mathematics scores are likely to
increase. Further, MATHPER is the best predictor of positive performance
(Beta = .192). The results also suggest that students’ attitudes towards
mathematics, their perceptions of teachers, time spent on homework, rural
location of schools and parents’ involvement do not affect performance.
The variables in Table 4.8 explain 25% of the variation in performance (R2
adjusted = 0.250). The model’s goodness-of-fit measured by the F statistic
is 134.622, indicating statistical significance at the .01 level of probability
and implying that performance can be explained by some of the variables
selected.
To examine potential differences between ethnicity and performance,
the total sample was partitioned into two groups, African Americans and
Caucasians. Regression coefficients, beta coefficients and their significant
levels for African-American students are showed in Table 4.9. The
coefficient variables ATTITUDE, SELFESTM, MATHPER, TALKTO,
CLIMATE, RURAL, PERMINOR, SUBURB, and PARENTS are
statistically significant at the .05 level of probability. The direction on the
signs of the coefficients for ATTITUDE, RURAL, PERMINOR, and
PARENTS suggests that these variables adversely affect performance.
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Table 4.9. Regression Results for Mathematics Achievement among AfricanAmerican Students. N = 2,427.
Variables

b

Beta

ATTITUDE

-.523*

-.057

SELFESTM

.228*

.078

MATHPER

1.517*

.188

HOMEWK

-.079

-.012

TALKTO

4.531*

.173

TEACHER

.268

.025

CLIMATE

.540*

.045

RURAL

-.838*

-.045

PERMINOR

-.586*

-.111

SUBURB

.902*

.048

PARENTS

-.561*

-.034

CONSTANT

35.283 *

R2 (adjusted) is 0.0 9 9 and F * (l 1; 2 ,415)= 24.004 p (.001)
*p<.05
b = R egression coefficien t
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Thus, if students had poor attitudes toward mathematics, or attended school
in rural areas, or were from a minority, or had poor perceptions of parents,
they performed poorly. Conversely, students’ mathematics perceptions
(MATHPER) affect performance the most favorably. The variables in Table
4.9 explain 10% of the variation in performance (R2 adjusted = 0.099); the F
statistic ( 24.004) is statistically significant at the .01 level of probability.
The strongest predictor of performance was students’ mathematics
perceptions (Beta=. 188). The weakest predictor is students’ perception of
school climate (Beta=.045).
Regression results for Caucasian students are illustrated in Table
4.10. The statistically significant coefficients are self-esteem (SELFESTM),
students’ mathematics perceptions (MATHPER), motivation to talk to
adults (TALKTO), school climate (CLIMATE), and suburban location of
school (SUBURB). The signs of the statistically significant coefficients
imply that the corresponding variables positively influence mathematics
performance. The selected variables also explain 11 % of the variation in
performance.
Table 4.11 shows the regression results for all low achievers. Five of
the 12 variables are statistically significant. Eight percent of the variation in
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Table 4.10. Regression Results for Mathematics Achievement among
Caucasian Students. N = 2,427.
Variables

b

Beta

ATTITUDE

.196

.012

SELFESTM

.344*

.102

MATHPER

2.089*

.229

HOMEWK

.034

.005

5.716*

.135

TEACHER

.532

.027

CLIMATE

1.009*

.055

.141

.007

PERMINOR

-.063

-.011

SUBURB

1.074*

.054

PARENTS

.392

.020

TALKTO

RURAL

CONSTANT

27.538*

R 2 (adjusted) is 0.106 and F* (11; 2 ,4 1 5 )= 2 6 .121 p (.001)
*p<.05
b = R egression coefficien t
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Table 4.11. Regression Results for Mathematics Achievement in the
Total Sample Low Achievers. N = 2,957.
Variables

b

Beta

ATTITUDE

-.106

-.020

SELFESTM

.096*

.062

MATHPER

.456*

.102

HOMEWK

-.047

-.013

TALKTO

2.045*

.136

TEACHER

.087

.014

CLIMATE

-.023

-.003

SUBURB

.299

.031

-.149*

-.072

RURAL

.026

.003

PARENTS

.180

.020

AAMER

-1.452*

-.156

CONSTANT

36.986*

PERMINOR

R2 (adjusted) is 0.082 and F*(12; 2,944)^21.969 p(.001)
*p<.05
F-test: F-statistic = 8.98
F*(10; 2,922, 0.05)= 1.83
b = Regression coefficient
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performance (R2 adjusted = 0.082) is explained by this model. The model’s
goodness-of-fit measured by the F statistic is 21.969, indicating statistical
significance at the .01 level of probability. The predictor variable, AAMER,
has the highest value for the beta coefficient (-.156) and implies that
African-American students score lower that Caucasian students on
mathematics standardized tests.
Table 4.12 shows the regression results for all high achievers. Of the
12 predictors, only 3 are statistically significant. Among the 3 significant
predictors, AAMER negatively affected performance. However, students’
perceptions of mathematics and self-esteem positively influenced
performance. The variation in performance (R2 adjusted = 0.072) is
about 7 percent. The model’s goodness-of-fit measured by the F statistic is
7.793, indicating statistical significance at the .05 level of probability. From
the beta coefficient, MATHPER has the highest value (.196), indicating
that students’ mathematics perceptions is the strongest predictor of
performance on standardized tests.
Regression results for African-American low achievers are given in
Table 4.13. Among the 11 predictor variables, 4 are statistically significant.
African-American students who attend schools in which they are a minority
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Table 4.12. Regression Results for Mathematics Achievement in the Total
Sample High Achievers. N = 1,210.
Variables
ATTITUDE

b
-.058

Beta
-.008

.104*

.070

MATHPER

.779*

.196

HOMEWK
TALKTO

-.051

i
©

SELFESTM

.616

.032

TEACHER

-.047

-.005

CLIMATE

.170

.020

-.225

-.025

PERMINOR

.000

.000

SUBURB

.357

.041

PARENTS

-.195

-.023

AAMER

-1.770*

-.167

CONSTANT

58.727*

RURAL

R2(adjusted) is 0.072 and F* (12; 1,197)=7.793 p(.001)
*p<.05
F-test: F-statistic = 0.169
F*(10; 1,188, 0.05) = 1.83
b = Regression coefficient
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Table 4.13. Regression Results for Mathematics Achievement among
African-American Low Achievers. N = 1,898
Variables

b

Beta

ATTITUDE

-.157

-.033

SELFESTM

.112*

.071

MATHPER

.380*

.085

HOMEWK

-.122

-.033

TALKTO

1.866*

.135

TEACHER

.057

.011

CLIMATE

.004

.000

-.172

-.017

.253

.024

-.220*

-.075

.132

.014

RURAL
SUBURB
PERMINOR
PARENTS
CONSTANT

37.002*

R2 (adjusted) is 0.0 3 6 and F* (11; 1,898)= 6.508 p (.001)
*p<.05
b = R egression coefficien t
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tend to perform lower on mathematics standardized tests. From the results,
high self-esteem, perceptions of mathematics, and the ability to talk to
adults seem to affect performance positively. However, this model predicts
about 4% of the overall variation in low-achievers’ test scores. From the
beta coefficient, the coefficient for TALKTO (.135) is the best predictor of
mathematics standardized test scores among this group of students..
The regression estimates in Table 4.14 suggest that performance by
Caucasian low achievers is statistically influenced by the variables,
TALKTO, SUBURB, and RURAL. Among these coefficients, TALKTO is
the best predictor of performance (Beta =.133); the weakest predictor is the
schools’ location (RURAL) (Beta =.112). Four percent of the variation in
performance (R2 adjusted = 0.038) is explained by the selected variables.
The model’s goodness-of-fit measured by the F statistic is 3.629, indicating
statistical significance at the .01 level of probability.
Only one o f the 11 predictor variables in Table 4.15 is significant at
.05 level. Students’ mathematics perceptions, MATHPER (Beta=.282),
might be meaningful to those interested in increasing the number of high
achievers among African Americans. This predictor explained about 9% of
the variation in performance (R2 adjusted=0.085).
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Table 4.14. Regression Results for Mathematics Achievement among
Caucasian Low Achievers. N = 1,022.
Variables

b

Beta

ATTITUDE

.235

.036

SELFESTM

.038

.025

MATHPER

.107

.024

HOMEWK

.274

.079

2.383*

.133

TEACHER

.107

.013

CLIMATE

-.070

-.009

SUBURB

1.098*

.118

.029

.012

RURAL

1.047*

.112

PARENTS

-.257

-.029

TALKTO

PERMINOR

CONSTANT

34.578*

R 2 (adjusted) is 0.038 and F* (11; 1,022)= 3.629 p (.001)
*p<.05
b = R e g r e ssio n c o e ffic ie n t
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Table 4.15. Regression Results for Mathematics Achievement among
African-American High Achievers. N= 259.
Variables

b

Beta

ATTITUDE

-.225

-.040

SELFESTM

-.017

-.011

MATHPER

1.028*

HOMEWK

Cr

-.067

TALKTO

-.672

-.039

TEACHER

.218

.032

CLIMATE

.393

.057

PERMINOR

.028

.012

-1.377

-.138

SUBURB

-.178

-.021

PARENTS

-.927

-.123

RURAL

CONSTANT

61.429*

R2 (adjusted) is 0.085 and F* (11; 2 4 7 )= 2 .0 9 7 p (.10)
* p<.05
b = R egression coefficien t

.282

Table 4.16 presents the results of regression estimates for Caucasian
high achievers. For this model, the results show that performance is
positively affected by students’ self-esteem, mathematics perceptions, their
interactions with adults, percentage of minority students and the schools’
geographic location. This model explains 6% of the variation among
Caucasian high achievers (R2 adjusted=0.064). The strongest predictor of
performance is schools’ location (RURAL) (Beta = .112). Four percent of
the variation in performance (R2 adjusted = 0.038) is explained by the
selected variables, schools’ location (RURAL) (Beta =.112). Four percent
of the variation in performance (R2 adjusted = 0.038) is explained by the
selected variables.
To examine potential differences between African-Americans and
Caucasians, low and high achievers for both races, two subsamples and two
sets of coefficients are tested by the F-test. The test statistic for the null
hypotheses that two sets of coefficients are equal follow a F-distribution.
The F-statistic is calculated by:
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Table 4.16. Regression Results for Mathematics Achievement among
Caucasian High Achievers. N= 917.
Variables

b

Beta

ATTITUDE

.536

.063

SELFESTM

.127*

.083

MATHPER

.730*

.178

HOMEWK

.003

.000

2.721*

.123

TEACHER

.288

.032

CLIMATE

-.097

-.011

RURAL

.791

.083

PERMINOR

.194*

.069

SUBURB

.989*

.110

TALKTO

PARENTS
CONSTANT

-.223
50.902*

R2 (adjusted) is 0.064 and F* (11; 905)^5.599 p(.001)
*p<.05
b = Regression coefficient

-.026
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(SSE(F)-[SSE(Rl)+SSE(R2)])/((nl +n2) - [ ( n l ~k)+(n2~k)])

(SSE(F)-SSE(R))/k

SSE(R) / [ ( « , -k) +{n2- k)]

SSE(R)/(n{ +n2 -2k)

Where: SSE(F) is the restricted residual sum of squares for the stacked
or full model, SSE(R) the unrestricted residual sum of squares for the
reduced form models SSE(R,) and SSE(R2); n, and n2 are the reduced model
sample sizes for African-American and Caucasian (high and low achievers),
and k the linear restrictions. The models compared are indicated in Tables
12, 15, and 16 for high achievers and Tables 11, 13, and 14 for low
achievers.
The hypothesis that there were no differences between performance
by African-American and Caucasian low achievers was rejected at the .05
level of probability. However, the hypothesis that there were no differences
between performance by African-American and Caucasian high achievers
was not rejected. These results suggest that the number of predictors
explaining variations in performance between the African-American and
Caucasian students are not the same. Statistically significant predictors that
affected performance among African Americans but did not indicate
significance among Caucasians were the following: attitudes toward
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mathematics, geographic location of school, percentage of minority of
students in a school, and parental support. This result provides some
evidence of the differences in between African-American and Caucasian
students’ performance on tests. The major differences between AfricanAmerican and Caucasian low achievers were their self-esteem and
perceptions of mathematics. These predictors positively affected
performance among African-American low achievers.
Summary
In this chapter, I have presented analyses o f both qualitative and
quantitative data collected during the study. The major findings obtained
are summarized in the following paragraphs.
My observations in the three mathematics classes showed that the
mathematics teachers appeared sensitive to students and provided ample
affective support for them. The teachers designed instruction to emphasize
different approaches to problem solving and the effects of various strategies,
including the use of examples. The teachers displayed a variety of
pedagogical techniques to enhance their teaching. Importantly,
the students’ reactions to instruction showed that they were eager to learn.
This attitude contributed to active class participation. Some of the high
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achieving students who later were participants in my focus group interviews
were enthusiastic about mathematics and the lesson. However, low
achievers in the focus group lacked motivation.
In each focus group interview session, the participants cited a number
of factors that affected their performance on standardized mathematics tests
with about 10 mentioned most often. The issue of factors that affected
performance was expressed in different ways, with attention placed more on
the personal attributes than on parental, teacher, and school factors. Factors
mentioned with lesser frequency related to parental and school factors.
Typical comments by the participants included the following: liking
mathematics, not liking mathematics, working hard, felt mathematics was
useful, self-confidence, attitudes toward mathematics, parental help,
parental occupations, learning tools in the house, teaching techniques,
teacher being helpful, teacher encouragements, students’ behavior in class,
and school climate.
The quantitative analysis done in the second phase suggested that 10
of the 12 explanatory variables were statistically significant at .05 level of
probability in the total sample. The best predictors of positive performance
were self-esteem and students ’perceptions o f mathematics. The results also

showed that African-American students had lower scores on mathematics
standardized tests. Regression results among a subsample of AfricanAmerican students showed that students ’perceptions o f mathematics
(MATHPER) affected performance the most. However, among the
Caucasians, regression results showed that self-esteem was the best
predictor on performance. Among the low achievers of both races, the best
predictor was motivation to talk to adult. The regression results among high
achievers for both African-Americans and Caucasians indicated that the
strongest predictor o f performance was students ’ mathematics perceptions
(MATHPER).

CHAPTER 5
DISCUSSION AND CONCLUSIONS

The preceding chapter presented results from focus group interviews
to uncover factors which students felt affected their performance on
standardized mathematics tests. In addition, results from the empirical
analyses of selected predictors uncovered “systematic relationships” among
performance factors of high and low achievers. In this chapter, I present
and discuss my findings. My discussion highlights both the qualitative and
quantitative results and implications drawn from both phases of the design.
I conclude the chapter with a discussion on limitations of the study.
Discussion of findings
The purpose of this study was to examine factors that influence
eighth graders’ performance on standardized mathematics tests.
Specifically, I examined the effects of high and low achievers’ beliefs and
attitudes toward mathematics and perceptions o f self, mathematics, teacher,
school, and parents on performance levels. I emphasized those factors that
could possibly be manipulated by policy intervention, for example,
students’ attitudes toward mathematics and classroom management.
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In this study, I analyzed both qualitative and quantitative data from
my focus group interviews and the NELS:88 base year survey to ensure
multiple triangulation. In my qualitative portion, I presented one research
question: What are some of the factors that influence eighth graders’
performance on standardized mathematics tests? The interview questions
involved one grand-tour question and twelve mini-tour questions related to
the factors that influence eighth graders’ performance on standardized
mathematics tests. The grand-tour interview question was: Considering the
times you took standardized mathematics tests, would you please describe
some of the things that affected your performance on those tests? The
objectives for the quantitative portion were developed after the qualitative
study as follows:
Objective (1)
To determine whether performance on mathematics standardized tests
was related to ESTP for all students: high-low African-American and
Caucasian students, and whether there were racial differences
between the students.
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Objective (2)
To examine whether high achievers in both racial groups were related
to ESTP, and whether there were differences between AfricanAmerican and Caucasian high-achieving students.
Objective (3)
To assess whether low achievers in both racial groups depended on
ESTP, and if there were differences between African-American and
Caucasian low-achieving students.
The findings are discussed in three parts (1) qualitative account; (2)
quantitative account; and (3) a combination of one and two and how the
findings converge.
Qualitative Findings
Several findings warrant discussion. My mission was to examine the
factors that influence eighth graders’ performance on standardized
mathematics tests. The existing literature on mathematics achievement has
not sufficiently focused on Self, Parent, Teacher, and School factors as they
affect performance on tests of high-low achievers, especially between
African-American and Caucasian students. My study specifically focused
on these factors.
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The interviews consisted of conversations about factors that affected
performance on standardized tests and thinking-aloud problem solving. The
findings are organized into 4 categories:
(1)

Self-factors. There were several areas in which participants

discussed factors that affected their performance on tests. These self-factors
were in the areas of self-confidence, beliefs and attitudes toward
mathematics, liking mathematics, importance of mathematics for future
jobs, and working hard to do well. Self-confidence, beliefs, positive
attitudes toward mathematics reflected by its importance for future jobs, and
working hard were the most frequently mentioned factors among high
achievers from both African-American and Caucasian participants in the
focus groups. High achievers were better able to articulate specific beliefs
and attitudes toward mathematics that related to their test taking than low
achievers and were more specific on why mathematics was important in
their future. For example, high achievers knew the kinds of jobs they would
like to have as adults, and listed corporate lawyers, scientists, engineers,
physicians, as some of their choices.
Participants also mentioned things they liked, their favorite subjects
(including mathematics), and specific areas of mathematics in which they

were good at. Some students said getting good grades was important and
they worried about maintaining these grades. The data suggested that high
achievers exhibited high self-confidence, and this helped their performance
on tests. The question “Do you like math?” was answered in the affirmative
by both African-American and Caucasian high achievers.

However, they

were defining “math” as computation. Both male and female students from
both racial groups indicated that they liked computation and applying
different methods to solve the same problems on tests. High achievers
confirmed that mathematics was enjoyable; however, they had to work at it.
These students attributed their good grasp of mathematics to hard work.
For low achievers in both racial groups, my data indicated that they
were less willing to talk; therefore, I had to lead the discussions. The
majority of the low achievers were undecided about the jobs they would
like to have as adults. Thus, doing well
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mathematics tests was less of an

issue to low achievers as compared to high achievers. One participant said,
“I don’t know the kind of job I’ll like to have, that’s why I’m in school.”
Overall, there were no differences in the responses given by male and
female participants regarding their attitudes about performance on tests. A
Caucasian low achiever said that if he worked harder and asked for help his
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grades would improve. My observation was that the low achievers were not
enthusiastic and not motivated; they looked unhappy and displayed low
self-esteem.
A study conducted by Kloosterman and Cougan (1994) revealed that
students in the upper-elementary grades were able to articulate their beliefs
more clearly than students in the lower grades. This also appeared evident
in my study with high and low achievers.
(2)

Parental and home environment-factors. Among high achievers,

most of them indicated that parents hardly helped, but a few of them said
their mothers encouraged them to get good grades and pushed them to do
their best. I tried to get an idea of how much support for learning
mathematics both groups received at home by asking how often parents
talked to them about school and mathematics. It was difficult to get a clear
picture of home life from the low achievers. The discussion on whether
their parents’ jobs helped them to appreciate mathematics and motivated
them to perform better was mixed. Caucasian high achievers agreed that
their parents used mathematics on their jobs and that helped them. Low
achievers who knew what their parents did for a living responded similarly
to high achievers. The low achievers (both for racial groups) who were not

aware of what their parents did for a living indicated that they had no help
on mathematics from their parents and that affected their performance on
tests. Both high and low achievers agreed that homework helped their
performances on standard mathematics tests. However, the data suggested
that high achievers often asked for information and assistance on
mathematical problems from those knowledgeable about a topic more often
than did low achievers. Low achievers indicated that seeking help from
their teachers rather than from peers helped their performance on
standardized tests. In contrast, high achievers were comfortable with help
from peers, as well as their teachers, which also helped them on their tests.
(3)

Teacher-factors'. In discussing Teacher-factors, I tried to get a

good idea about how teachers’ classroom management affected students’
performance. The common response from both high and low achievers was
that the teacher was good, nice and helpful. Students felt these teacher
characteristics affected their performance. High achievers from Bayouville
Middle indicated that their classroom climate was excellent, they had
individual help, and that other students were well disciplined, and that these
factors helped their performance on standardized tests. Another finding
worth noting was that small-group structure classes seemed to encourage
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learning and influenced performance on tests because they allowed direct
questions only to group members. In contrast, participants from the lowincome area school, Cajun Middle, complained about discipline and other
minor disruptions in their classes and felt these factors affected their
performance. This finding is consistent with previous findings that minor
disruptions in classes affected students’ performance (Meyinsse &
Tashakkori, 1994).
(4)

School-factors: The category on School-factors provided an

understanding of how participants perceived several school factors and how
those factors affected their performance. A number of school
characteristics: including “violence and unpleasant study conditions,”
adversely affected students’ performance. However, “school being a pretty
place, a great place, well disciplined, and a good environment” appeared to
contribute positively toward performance.
The participants in the focus group interviews did not relate
performance on mathematics tests to gender. The high and low achievers
both believed that gender differences in mathematics achievements can be
attributed to hard work, and females work harder than their male
counterparts in the eighth grade.

This report agrees with the general
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finding of many past studies for middle school level students (e.g., Fennema
and Carpenter, 1981). It was difficult for the participants to explain why
there are more female students in the mathematics classes (algebra I and II,
geometry and trigonometry) in the eighth grade. The interviews with the
focus groups also revealed that there were differences in mathematics
performance for both racial groups. The general agreement among both high
and low achievers in the focus groups was that hard work was the main
contributor to a good performance on mathematics standardized tests.
Findings on think-aloud problem solving suggested that the high
achievers understood different ways to approach a task. These students
believed that their scores on mathematics standardized tests measured
understanding. In general, high achievers’ self-confidence contributed to
their high achievement on standardized tests. Similarly, Shoenfeld (1985,
1987) discussed four categories after observing students’ activities in
clinical interviews in which he linked their performance to understanding of
mathematical concepts.
In summary, these findings provide an understanding of factors that
influence performance on mathematics standardized tests for high and low
achievers. The intent in this portion of the study was not to generalize
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findings across all middle grades the population was too small to be
representative but to triangulate them with the quantitative data.
Q uantitative Findings
This portion of the study quantifies some o f the factors that influence
eighth graders’ performance on mathematics standardized tests. The 1988
National Educational Longitudinal Study (NELS:88) base year data
provided evidence of similarities as well as differences between race
(African-Americans and Caucasians) and achievement levels (high and
low). The study examined three objectives in the second phase and they
are briefly discussed.
(1)

From the predictors selected, students’ mathematics

perceptions (MATHPER) was the strongest predictor of performance on
mathematics standardized tests. This suggested that if students have good
perceptions of mathematics, the likelihood was greater for good
performance on these tests. The model’s R-square value of 0.250 showed
that almost 25% of the variation in students’ performance was explained by
the selected predictors. For racial differences in performance, different
predictors affect performance in each racial group. While students’
perceptions of mathematics was the strongest for both groups, they differ
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with the following predictors: attitudes toward mathematics, geographical
location of school, percentage of minority students in school, and parental
support.
(2)

The value of R-square, 0.072, showed that only 7% of the

variation in test scores was explained by this model. However, the F-value
(7.793) was statistically significant. Based on the regression results in
Table 4.12, the variable, students’ mathematics perceptions (MATHPER)
was the strongest predictor of high achievement. In comparing performance
between African-American and Caucasian high achievers, there was no
difference between the two groups.
(3)

Analysis on the third objective indicate that performance

between low achievers in both racial groups was postulated as a
function of Self, School, Teacher, and Parent (ESTP). Also, I
analyzed whether there was a difference between African-American
and Caucasian low achievers performance on standardized
mathematics tests.
The relatively small value of R-square (0.082) implied that less than
9% of the overall variation in the model was explained by the selected
predictors. The F-value (21.969) was statistically significant. From the
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corresponding multiple regression results in Table 4.11, the variable,
students’ motivation to talk to adults (TALKTO) was the strongest predictor
of low achievers’ performance.
Students’ motivation to talk to adults (TALKTO), among low
achievers in the total sample matched that of the African-American and
Caucasian students. Similarly, students’ mathematics perceptions
(MATHPER) was the strongest predictor for high achievers across the three
samples: (1) full model, (2) reduced model (African-American) and (3)
reduced model (Caucasian). Percentage of minority students in school
(PERMINOR) was the only statistically significant negative result, which
was for African-Americans
Summary
In this chapter, I have presented both the qualitative and quantitative
findings. The use of multiple-data-collection methods and triangulation has
contributed to the trustworthiness of the data. The results provide some
evidence that things about self, teacher, school, and parents had an effect on
performance. Specifically, students’ motivation to talk to adults, students’
perceptions of mathematics, and self-esteem were the strongest predictors.
The most significant finding of this study was that in both the qualitative

and quantitative data there was no single dominant factor explaining
performance, but a combination of factors. Thus, some of the findings
reported in the literature were supported in this study. The literature
suggested that some of the factors that influence performance include the
following: students’ beliefs, parental support for learning mathematics,
perceived usefulness of mathematics, and attitudes toward mathematics.
Further, this study indicated that after focusing on alterable factors which
included using mathematics examples from real-life, instruction having
effects on beliefs and attitudes, feeling good about learning mathematics,
parents who regarded education highly, and students putting more effort in
learning mathematics, then students will believe that everybody can be
successful in mathematics.
Limitations of the Study
In this study, I confined my data collection and analyses to high-low
achieving African-American and Caucasian eighth graders to narrow the
scope. Because the boundaries and qualifications were set, these results
cannot be generalized to all eighth graders or to all subgroups studied here.
There are other potential weaknesses of the study that may affect my results:
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(1) The focus group interviews and discussions created a social
setting where I had less control as compared to an individual interview. The
group interviews allowed the participants to influence and interact with each
other, and as a result, group members were able to influence each other and
the course of discussion. Since the main question was about some factors
that influenced performance on standardized tests, participants might have
reacted differently to the question. Attempts were made to reduce such
biases by keeping the discussion focused. I could have been more directive
in my role as a moderator to reduce the influence group member had on
each other. However, I allowed the participants to interact with each other.
(2) The focus groups varied considerably from school to school, that
is, by school location and socioeconomic characteristics. Participants from
high and middle income areas provided more information during the
interview than participants from low income areas. The individual
participants from the low income area as group participants were
unresponsive. I was unable get as much information from them as
compared to the groups from high and middle income areas. Because of the
differences in groups, I would recommend including enough groups to
balance the idiosyncrasies o f individual sessions.
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(3) The qualitative data were difficult and time consuming to analyze.
Participants interaction provided a social environment and some of the
comments were difficult to interpret. Occasionally, participants modified or
even reversed their positions after interacting with others.
(4) In the qualitative study, the findings could be subject to other
interpretations. Focus groups look very much like other kinds of group
experiences (Krueger, 1988), however, the age group I interviewed have a
distinctive cluster of characteristics.
Regression analysis also revealed weaknesses of the present study.
For better results with the regression analysis, the researcher recommend a
multi-step procedure. The limitations discussed so far might have
contributed to weakening the general quality of the study and future
researchers are advised to take these limitations into consideration.
Conclusion
The responses of the four focus groups provided important clues to
factors that influenced eighth graders’ performance on standardized
mathematics tests. The racial composition of the focus groups was balanced
and distributed among three socioeconomic areas. Thus, it might be
appropriate to assume that the findings might be the same with other
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populations in other school settings. However, further study with larger
populations are needed to confirm this. Based on their responses, increasing
the number of focus groups would provide more representative samples of
targeted population groups.
In closing, the present study demonstrated that there was evidence of
a relation between parental support and student achievement. Parents
concerned about their children’s performance on tests may find sources of
help for their children so that they perform better on tests. This is consistent
with Stevenson and his colleagues (1983, 1986, 1990) study on Chinese and
Japan children. Another important factor influencing performance
discussed by participants was beliefs about the usefulness o f mathematics.
The message that “mathematics is useful” was not believed by all the
participants I interviewed. Like many of the answers the participants gave,
it was clear that the low achievers did not have a firm belief that
mathematics is useful in their future. Therefore, it is important to emphasize
the usefulness of mathematics in the schools as well as the home
environment.
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Implications
I have examined several factors that influence eighth graders’
performance on standardized mathematics tests. Specifically, the study
examined the effects of high and low achievers’ beliefs and attitudes toward
mathematics and perceptions of self, mathematics, teacher, school, and
parents on performance levels. The findings of this study have several
implications, both for mathematics education research and mathematics
teaching. Implications discussed in terms of suggestions include
(1) implications for theory, (2) implications for practice, and (3)
implications for future research.
Implications for Theory
This study lends support to some important factors that influence
performance on standardized mathematics tests as compared with the
studies in the review o f literature. Previous studies focused on predictors of
the school environment and the relationships between parents and schools.
The findings of this study suggest that students’ beliefs about what it means
to know that mathematics is useful is an important influence on students’
attitudes and achievement. This is consistent with Schoenfeld (1985) and
Lester et al. (1989) studies on students’ beliefs about learning and solving

199

mathematical problems. On the other hand, this research does not lead to
the conclusion that the student who believed that mathematics was
important scored high on standardized mathematics tests. It seems
reasonable to think that when a student is learning mathematics, he or she
brings to the class, among other factors, a set of beliefs that will influence
his or her behavior. Further work is required to investigate students’ beliefs
about mathematics and problem solving implications.
Over the years, standardized tests are consistently used as instruments
that objectively and reliably measure students’ achievement. The ability of
standardized tests to accurately report students’ knowledge, abilities, or
skills is limited. In recent years, standardized tests have become not the
primary criteria used by teachers for making decisions that affect students,
but also major focus in shaping instruction and assessing the quality of
teaching and of the schools.
Standardized tests focus on basic skills, not on critical thinking,
reasoning or problem solving. Although most standardized tests have
section called problem solving, it is not recognized in the true sense of the
words by educators today. They emphasize the quick recognition of
isolated facts, not the integration of concepts and the generation of ideas.
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Many teachers think that mathematics instruction has also been harmed by
the emphasis on testing. Standardized testing cannot distinguish between
students who understand mathematics concepts and students who are able to
perform procedures by memorization. Understanding in mathematics
involves recognizing relationships between concepts, enhancing transfer,
influencing beliefs, and enhancing memory patterns.
There is the need to develop and employ tests as tools to help the
student to leam how to utilize knowledge in a wider range of cognitive
processes. Tests that require the student merely to memorize and surge back
information does not employ understanding or real mathematics.
Implications for Practice
Implications for practice involve three of the following areas:
teachers, parents, and educational policy makers. One of the major findings
of this study suggest that teachers’ actions and expectations in the classroom
influence students’ beliefs and performance. Thus, teachers should provide
students and parents with more information about mathematics and how it is
related to future careers. In comparison with a cross-national research
conducted by Stevenson et al., (1986), they report that U.S. teachers spend
considerably less time teaching than do Chinese and Japanese teachers.
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Furthermore, Stevenson et al. indicate that U.S. teachers spend less time
teaching mathematics than do teachers in the other two countries. Hence,
the time spent on mathematics as well as the quality of teaching may be
associated with poorer student performance in U.S. classrooms. Teachers
should be responsible for seeing to it that the meanings of content the
student grasps are the meanings they intended for the student to take away.
Further work is required to investigate alternative assessment and the
relationship between teachers’ beliefs about individual students’
achievement and teachers’ interactions with students.
Parents dedicate many hours to raising their children. However, this
study indicates that most parents do not give that special guidance and
support when it comes to getting involved with their children’s schooling.
The fact that I was unable to get a clear picture of how much support for
learning mathematics students receive at home indicate that some of the
participants’ parents had little regard for education. Such support would
extend the time the child spent on mathematics, and would perhaps increase
interest and scores. However, further study is needed in this area. I believe
that parents should get involved more in their children’s mathematics

202

learning at home even if they are not skilled in mathematics before they
become involved at the school level.
It is an error to assume that parents cannot make an impact on
governance of schools. Policy makers must be willing to permit parents to
be more involved in the governance of schools. They should also inform
parents and students about new meanings of mathematics, the advantage of
mathematics related careers, and job opportunities. Renewed interest and
better performances on standardized mathematics tests could possibly be
achieved by sending messages about importance of mathematics to parents.
Mathematics teachers need to use multiple forms of assessments of
students’ knowledge of mathematics and not rely on the scores of
standardized tests to judge their students understanding of mathematics.
Standardized tests are important quantitative assessment tools, but do not
constitute the overall assessment. When assessment is properly conducted,
it can be of great help to instruction and learning of mathematics. Teachers
can get feedback not only what a given student knows, but how that student
learns best. Assessment should be designed to encourage critical thinking
and creativity that reflect the mathematics that all students need to know and
be able to do {Assessment Standards fo r School Mathematics, NCTM,
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1995). In addition, a more helpful and comprehensive approach to
assessing students’ knowledge, skills, and abilities in mathematics would
have to address both improvement of large-scale standardized tests and the
improvement of teacher-controlled assessments.
Implications for Future Research
The present findings are limited for several reasons. The sample
included only high and low achieving students. A replication of this study
should consider a more representative sample of eighth graders. This study
also suggests that by increasing eighth graders’ interest in mathematics,
encouraging them to seek help, and emphasizing that the key to success is
hard work, higher performance levels could be achieved. My findings
provide testable ideas for future studies and policy making. Other
implications of the research are seeking parental support and developing
pedagogical techniques designed to help students increase their chances of
success on standardized mathematics tests. Also a study relating students
standardized test scores to their actual understanding of deep mathematics
should be considered.
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APPENDIX A
LETTER SEEKING PERMISSION FROM SCHOOL PRINCIPAL
February 7, 1995
AXA AXA AXA
AXA AXA AXA
Dear Principal,
I am requesting permission to interview two above average eighth-grade
students from your school. Preferably a Caucasian and an AfricanAmerican. Data collected from the interview will be analyzed and included
within the body of my dissertation, "Eighth-Graders' Performance on
Standardized Mathematics Tests: An Empirical Analysis."
I am a Ph.D. candidate at Louisiana State University (Curriculum &
Instruction - Mathematics Education) in Baton Rouge and would appreciate
your cooperation in my study. If you agree, I would like to visit the
class(es) and meet the teacher(s) and students before the scheduled
interview. The interview will preferably be on your campus in the presence
of someone assigned by you or Mrs. T. Jones who recommended your
school. The interview will involve questions regarding the student's
background and education. This interview would not take more than 45
minutes o f the student's time. ALL NAMES WILL BE KEPT IN STRICT
CONFIDENCE.
I am a native o f Ghana (West Africa). I have been teaching mathematics at
Southern University in the Department of Mathematics for the past 12 years.
I am currently on academic leave to work towards my Ph.D.
I appreciate your very prompt attention and interest. If you have any
questions, do not hesitate to call me at my home. My telephone number is
774-3732.
Thank you.
Joseph Meyinsse
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APPENDIX B
SAMPLE LETTER SEEKING PERMISSION FROM PARENTS
February 7, 1995
a X a

aXA aX a

aXa ax a ax a

Dear Parent,
With the support of Cajun Middle School, your child has been nominated to
participate in a very important study on “Self-Reported Factors That
Influence Eighth Graders’ Performance on Standardized Mathematics
Tests.” I am requesting permission to interview your child. Data collected
from the interview will be analyzed and included within the body of my
dissertation.
I am a Ph.D. candidate at Louisiana State University (Curriculum &
Instruction - Mathematics Education) in Baton Rouge and would appreciate
your cooperation in my study. If you agree, I would like you to fill and sign
the attached release form. The interview will involve questions regarding
the student's background and education. This interview would not take
more than 45 minutes of the student's time. ALL NAMES WILL BE KEPT
IN STRICT CONFIDENCE.
I am a native o f Ghana (West Africa). I have been teaching mathematics at
Southern University in the Department of Mathematics for the past 12 years.
I am currently on academic leave to work towards my Ph.D.
I appreciate your very prompt attention and interest. If you have any
questions, do not hesitate to call me at my home. My telephone number is
774-3732.
Thank you.
Sincerely,
Joseph Meyinsse
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APPENDIX C
RELEASE FORM

PARTICIPANT RELEASE FORM:
Tapes and Transcripts
I ,_______________________________ , do hereby give permission for my
child,_______________________________ , to participate in a tape and video
recorded interview on “Self-Reported Factors That Influence Eighth Graders’
Performance on Standardized Mathematics Tests” conducted by Mr. Joseph
Meyinsse on February 22, 1995. The interview will be held at XX Middle
School, if selected for his study. I understand that his/her name will be kept in
strict confidence and will not be used in the final report.
Comments:

Signature of Parent

Date
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APPENDIX D
NELS:88 Letter

Novem ber 2 1 , 1 9 9 4
Jeff O wings
C h ief Longitudinal & H ousehold Studies Branch
U .S. Department o f Education
O ffice o f Educational Research & Statistics
W ashington, D.C. 20208-5574
Dear Jeff,
Thank you for sending the CD-ROM which contains the following:
1.

N ELS:88 public release base-year, first follow-up, and second follow -up data
files (ASCII format);

2.

A n electronic codebook (ECB) software system;

3.

T w elve datafile user manuals in WordPerfect format; and

4.

Tw o hardcopy documents - one for operating the ECB and a guide to using the
N ELS:88 data.

A s I mentioned during m y conversation with you on the telephone, I am a Ph.D.
candidate at Louisiana State University (Curriculum & Instruction - Mathematics
Education) in Baton Rouge.
Thank you once again for assisting me in this final phase o f my doctoral dissertation.
Upon com pletion o f my research, I would send you a copy for your data library.
Sincerely,

Joseph M eyinsse
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APPENDIX E
FOCUS GROUP TAXONOMY
High achievers

Male
Low achievers
AA

High achievers
Female.

Focus
Group

Low achievers
High achievers
Male
CS

Low achievers

High achievers
Female

Low achievers
AA = African Americans

CS = Caucasians
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APPENDIX F
BEGINNING THE FOCUS GROUP INTERVIEW

Good morning/afternoon and welcome to my focus group interview.
Thank you for taking the time to join my discussion on “Self-Reported
Factors that Influence Eighth Graders’ Performance on Standardized
Mathematics Tests”. My name is Joseph Meyinsse and I am a doctoral
candidate at Louisiana State University. Assisting me is Mrs. T. Jones. I
am attempting to gather information for my dissertation. You have been
selected to share your perceptions and ideas on my topic. You were
randomly selected for this project. Please feel free to share your point of
view. This session is strictly confidential and your identity will not be
revealed. I am tape-recording as well as video-recording this session
because your comments are important to me. Keep in mind that I am just as
interested in negative comments as positive comments. This session will
last about an hour. Please pin your identification card on the left side of
your chest to help me remember each one o f you. Do you have any
questions before we begin?
Well, let’s begin.

APPENDIX G
PARTICIPANT W RITTEN INFORMATION
This appendix contains the researcher information gathering categories on
factors that affect the participant’s performance on standardized
mathematics tests. The forms were given to each participant to fill in before
the interview. This strategy was taken in order to collect information that
participants may not want to share or may forget to talk about during the
interview.
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Bayouville Focus group, Participant 6

(1) Things about yourself:
I really like to play sports.
I hate to study.
My favorite subject is history.
I am good at sports.
I often worry about school work.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a teacher.
My mama is a teacher.
My homework is sometimes hard.
(3) Things about your teachers:
My teacher is good.
My Class is small.
(4) Things about your school:
My school is Bayouville Middle School.
The math I learn in school is Algebra II.
The other kids like me.
(5)

Other:
Age 14 Sex M

Bayouville Focus group, Participant 7
(1) Things about yourself:
I really like to play soccer and tennis.
I hate to study for tests.
My favorite
I am good at math, social studies, and english.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
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My daddy is a chemist.
My mama is a house wife.
My homework is easy at times.
(3) Things about your teachers:
My teacher is very nice and is excellent.
My class is a great class and is an excellent learning environment.
(4) Things about your school:
My school is Bayouville Middle.
The math I learn in school is Algebra II.
The other kids think that I am a "nerd", but it does not bother me.
(5) Other:
Age 13 SexM
Bayouville Focus group, Participant 5
(1) Things about yourself:
I really like to play sports, win, figure out math, and watch TV.
I hate to work for a long time at something.
My favorite subject-math, sport-basketball & soccer.
I am good at soccer and math.
I often worry about what others think of me.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy really encourages me in sports and studies.
My mama encourages me in many studies.
My homework doesn't take long in math.
(3) Things about your teachers:
My teacher is Mrs. Bosch, she is really nice and understanding.
My class is very small, easy to work in and fun.
(4) Things about your school:
My school is Bayouville Middle -A good environment.
The math I learn in school is Trigonometry-comes easy for me.
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The other kids respect me.
(5) Other:
Age 13 SexM
Bayouville Focus group, Participant 4
(1) Things about yourself:
I really like to work on my computer.
I hate to do big projects.
My favorite sport is soccer.
I am good at playing the piano.
I often worry about getting good grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy teaches me math at home.
My mama encourages me to get good grades.
My homework is usually done on time. I work in the kitchen where it's
well lighted.
(3)

Things about your teachers:
My teacher is nice and helps us a lot.
My class is small and we are able to get more individual help.

(4)

Things about your school:
My school is Bayouville Middle School.
The math I leam in school is Trigonometry/Advanced Math.
The other kids in my class are also very intelligent. It only has four
people.

(5)

Other:
Age 13 SexM

Bayouville Focus group, Participant 3
(1) Things about yourself:
I really like to read, play kickball and catch, work on logic problems.
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I hate to do busy work.
My favorite hobbies are reading and playing catch.
I am good at Social Studies and Math.
I often worry about failing a test.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy
My mama pushes me to do my best.
My homework
(3) Things about your teachers:
My teacher helps us if we don't understand something.
My Class is small.
(4) Things about your school:
My school is Sherwood Middle.
The math I leam in school is Algebra II.
The other kids
(5) Other:
Age 13

Sex F

Bayouville Focus group, Participant 8
(1) Things about yourself:
I really like to play soccer, play music and listen to music.
I hate to do homework.
My favorite hobby is talking with my friends.
I am good at math, soccer, english and playing the violin.
I often worry about financial problems.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy encourages me to try hard at every thing I do.
My mama is supportive and is always there when I need advice.
My homework is easy.
(3)

Things about your teachers:
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My teacher always tries to answer my questions and tries to make learning
fun.
My class is small, quiet and is a good learning environment.
(4)
Things about your school:
My school is Bayouville Middle.
The math I learn in school is Trigonometry/Advanced Math.
The other kids are supportive and friendly.
(5)
Other:
Age 13 Sex M
Bayouville Focus group, Participant 1 (African-American)
(1) Things about yourself:
I really like to play sports, write, play viola and watch baseball.
I hate to do homework.
My favorite thing to do is play sports (run track and soccer).
I am good at writing, running and public speaking.
I often worry about if I will be able to keep a 4.0 until I graduate from
high school.
(2)
My
My
My

Things about your parent(s)/guardian(s) and study conditions at home.
daddy is a Nigerian chemical researcher and inventor.
mama is a Registered Nurse.
homework is usually easy.

(3) Things about your teachers:
My teachers are alright.
My classes are pretty easy, if I study.
(4) Things about your school:
My school is alright. It is well disciplined.
The math I learn in school is Trigonometry/Advanced Math. It's hard if I
don't study.
The other kids are usually nice.
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(5) Other:
Age 14 Sex F
I have many extracurricular activities. Basketball, track, cheerleading,
Beta Club and The Youth Legislature Club.
Bayouville Focus group, Participant 2
(1) Things about yourself:
I really like to play soccer, swim, write music and sing.
I hate to listen to country music and eat cheese.
My favorite type of music is heavy metal.
I am good at math, science, soccer, eating lunch and swimming.
I often worry about dying because of doing too much homework.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a professor of Mass Communication at Southern University.
My mama is a housewife and pre-school teacher.
My homework can bore me to death.
(3) Things about your teachers:
My teacher Mrs. Bosch is talented and creative.
My class rules! Socializing is fun.
(4) Things about your school:
My school is cool.
The math I learn in school is interesting.
The other kids are too smart.
(5) Other:
Age 12 SexM
Forest Hill Focus group (African-American), Participant 4
(1) Things about yourself:
I really like to play sports.
I hate to run track.
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I am good at math.
My favorite sport is basketball.
I often worry about my grade in Social Studies.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy broke his neck in a car wreck.
My mama just stopped drinking.
My homework
(3) Things about your teachers:
My teacher is a stuck woman, (one of them; not Mrs. O'Neal).
My class needs painting.
(4) Things about your school:
My school is very strict on the dress code.
The math I learn in school is pretty easy.
The other kids are having fun with it.
(5) Other:
Age 13 SexM
I am in the 8th grade at Forest Hill Middle School. I have 4 brothers and
1 sister.
Forest Hill Focus group, Participant 6 (African-American)
(1) Things about yourself:
I really like to play sports.
I hate to take chances.
My favorite sport is football.
I am good at football.
I often worry about football.
(2)
My
My
My

Things about your parent(s)/guardian(s) and study conditions at home:
daddy talks a lot.
mama talks on the phone a lot.
homework I don't have a lot.

234

(3) Things about your teachers:
My teachers are cool.
My class is awesome and radical.
(4) Things about your school:
My school is old.
The math I learn in school is new to me; Pre-Algebra.
The other kids are cool.
(5) Other:
Age 14 Sex M
Forest Hill Focus group, Participant 5 (African-American)
(1) Things about yourself:
I really like to play all sports.
I hate to run track.
My favorite sport is basketball.
I am good at Social Studies.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s)and study conditions at home:
My daddy is quiet.
My mama is not afraid to say what she wants to say.
My homework is fun to do.
(3) Things about your teachers:
My teachers are very good.
My classes are alright.
(4) Things about your school:
My school is a good place to do work.
The math I learn in school is Algebra I.
The other kids do alright in this class.
(5) Other:
Age 13 Sex M
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Forest Hill Focus group, Participant 3 (African-American)
(1) Things about yourself:
I really like to swim, do gymnastics, skate, and talk on the telephone.
I hate to get in front of a big crowd and make a speech.
My favorite colors are pink and blue.
I am good at spelling and math(most of the time).
I often worry about making bad grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a technician.
My mama is a career mom.
My homework is mainly science, English and math.
(3) Things about your teachers:
My teachers are nice and helpful.
My classes are mostly fun.
(4) Things about your school;
My school is very organized.
The math I learn in school is Pre-Algebra.
The other kids are very considerate.
(5) Other:
Age 13 Sex F
Forest Hill Focus group, Participant 1 (African-American)
(1) Things about yourself:
I really like to talk with friends, go fishing, just do fun things.
I hate to have to clean up and cook.
My favorite food is pizza and my favorite subject is math.
I am good at playing the clarinet and track.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is very nice and he is always concerned.
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My mama is cool, but she always wants me to do my best.
My homework is sometimes hard, but I do my best.
(3) Things about your teachers:
My teacher is always pushing me to do better.
My class is high-level, but I still do good.
(4) Things about your school:
My school is a good environment for me to learn.
The math I learn in school is very hard.
The other kids think it's hard too.
(5) Other:
Age 13 Sex F
Forest Hill Focus group, Participant 2 (African-American)
(1) Things about yourself:
I really like to read, hangout, play piano and cheer.
I hate to do things others force me to do and be bored.
My favorite things to do are eating, watching TV and talking on the
telephone.
I am good at Algebra, French, PE and English.
I often worry about really nothing. I learned not to worry.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is nice sweet and quiet.
My mama is nice, a real good teacher, fun and lovable.
My homework is kind of boring and fun at times.
(3) Things about your teachers:
My teachers are funny, kind, and teach real good.
My classes are boring, but 2 or 3 are fun.
(4) Things about your school:
My school is a little boring, but my friends make it fun.
The math I learn in school is Algebra.
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The other kids are taking Pre-Algebra.
(5) Other:
Age 13 Sex F
I am in the 8th grade and taking advanced classes. I take two high school
credit
classes which are Algebra and French. I love to read and watch television.
School is kind of cool. My favorite foods are spaghetti and macaroni. I
really like math and I am also a cheerleader.
Forest Hill Focus group, Participant 3 (African-American)
(1) Things about yourself:
I really like to have fun with my friends.
I hate to do chores.
My favorite food is pizza.
I am good at baseball.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy works.
My mama stays home.
My homework is not hard.
(3) Things about your teachers:
My teacher Mrs. Glover is a good math teacher.
My class is a fast moving one.
(4) Things about your school:
My school is alright.
The math I learn in school is new and different
The other kids sometimes ask me to help them.
(5) Other:
Age 14 Sex M

238

Forest Hill Focus group (II), Participant 4 (Caucasian)
(1) Things about yourself:
I really like to play soccer, football, basketball and hockey.
I hate to play baseball.
My favorite food is pizza.
I am good at soccer and hockey.
I often worry about nothing.
(2) Things about your parent(s)/guardian(s)and study conditions at home:
My daddy helps me with off season training.
My mama slaves over dinner.
My homework is always easy.
(3) Things about your teacher:
My teacher is very helpful person.
My class is very noisy.
(4) Things about your school:
My school is okay!
The math I learn is easy.
The other kids are okay!
(5) Other:
Age 13 Sex M
Forest Hill Focus group (II), Participant 6 (Caucasian)
(1) Things about yourself;
I really like to play sports and be with my friends.
I hate to stay home on a rainy day.
My favorite sport is volleyball.
I am good at athletics and playing the piano.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a great father; works at GP.
My mama is a terrific mother and works at a bank.
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My homework is something that helps me to understand the days lesson.
(3) Things about your teachers:
My teachers are good, they really care about me.
My classes are fun, they are challenging.
(4) Things about your school:
My school is interesting, encouraging to the student body.
The math I learn in school is Algebra I.
The other kids are friendly.
(5) Other:
Age 13 Sex F
Forest Hill Focus group (II), Participant 2 (Caucasian)
(1) Things about yourself:
I really like to perform dramas.
I hate to sit idle in class.
My favorite shoes are my sandals.
I am good at dramatic ballet.
I often worry about growing up and dealing with pressures.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a loan officer for United States.
My mama is a pharmacist, divorced twice and recently had a tumor
removed.
My homework is generally always handed in.
(3) Things about your teachers:
My teachers are always lecturing about high school.
My class favorites are Algebra and Drama.
(4) Things about your school:
My school is a caring school.
The math I learn in school is taught very well.
The other kids do not answer questions in class.
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(5) Other:
Age 14 SexF
Forest Hill Focus group (II), Participant 1 (Caucasian)
(1) Things about yourself:
I really like to sleep, eat, play softball, swim and do gymnastics.
I hate to get up in the morning and clean.
My favorite subject is science and food is cereal.
I am good at softball.
I often worry about school stuff.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is very easy going and loves music.
My mama is very uptight and complains a lot.
My homework gets done whenever I feel like doing it during the day.
(3) Things about your teachers:
My teacher, Mrs. O’Neal is nice.
My class is science.
(4) Things about your school:
My school is dirty and old.
The math I learn in school is Algebra I.
The other kids in the 8th grade have Pre-Algebra or Algebra I.
(5) Other:
Age 14 Sex F
Forest Hill Focus group (II), Participant 5 (Caucasian)
(1) Things about yourself:
I really like to play basketball with friends.
I hate to go to school.
My favorite television show is The "Simpsons".
I am good at math.
I often worry about nothing.
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(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is fun to be with.
My mama works too much.
My homework is very easy.
(3) Things about your teachers:
My teacher is okay!
My class can be fun.
(4) Things about your school:
My school is okay!
The math I learn in school is pretty easy.
The other kids are fun to be with.
(5) Other:
Age 13 Sex M
Cajun Focus group, Participant 8
(1) Things about yourself:
I really like to play sports.
I have to stay at home.
My favorite things are staying out really late.
I am good at playing sports.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home.
My daddy and I hardly ever see each other.
My mama helps me with my math.
My homework helps me to understand the work we discussed in class.
(3) Things about your teachers:
My teachers are pretty cool sometimes.
My class are all boring.
(4) Things about your school:
My school is a pretty cool school.
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The math I learn in school is kind of hard.
The other kids are cool.
(5) Other:
Age 16 SexM
Cajun Focus group, Participant 7
(1) Things about yourself:
I really like to swim, play softball and play basketball.
I hate to clean by room, but I like it clean.
My favorite class is PE and I love to go to church.
I am good at reading and some math.
I often worry about my grades and my homework.
(2)
My
My
My

Things about your parent(s)/guardian(s) and study conditions at home.
daddy is okay.
mama is wonderful, sweet and caring.
homework is okay because you have to study to pass.

(3) Things about your teachers:
My teacher is a really nice person, he really cares about us.
My class is very interested in learning.
(4) Things about your school:
My school is Great, I love it!
The math I learn in school is very fun because the teacher makes it fun
and interesting.
The other kids are okay, but some are very mean.
(5) Other:
Age 14 Sex F
Cajun Focus group, Participant 6
(1) Things about yourself:
I really like to play a lot of sports like softball and volleyball.
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I hate to do chores at home.
My favorite subject is art and English.
I am good at softball.
I often worry about what I am going to get on my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a real nice man.
My mama is a hard worker and she helps me with my homework.
My homework is hard sometimes, but I try my best to do it.
(3) Things about your teachers:
My teacher is a very nice person.
My class is very quiet and most of my classmates are very smart.
(4) Things about your school:
My school is a pretty big school and is a fun one too.
The math I learn in school is Pre-Algebra.
The other kids are nice and we all get along.
(5) Other:
Age 14 SexF
I like math, but it is too hard and complicated. I would like to improve
on my study habits.
Cajun Focus group, Participant 1 (African-American)
(1) Things about yourself:
I really like to talk on the phone and clean up.
I hate to play football.
My favorite sport is basketball.
I am good at talking with other people.
I often worry about sickness.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy help me to study sometimes.
My mama helps me also.

My homework is fun.
(3) Things about your teachers:
My teacher is fun.
My class is fun.
(4) Things about your school:
My school is big and fun.
The math I learn in school is fun because I like the way my teacher
teaches.
The other kids like math too.
(5) Other:
Age 14 Sex F
Cajun Focus group, Participant 5 (African-American)
(1) Things about yourself:
I really like to play football and basketball.
I hate to play baseball.
My favorite sport is basketball.
I am good at cleaning up.
I often worry about__________ .
(2) Things about your parent(s)/guardian(s) and study conditions at
home:
My daddy helps me study.
My mama helps me to study also.
My homework is fun.
(3) Things about your teachers:
My teachers are nice and they help me learn.
My class______________________ .
(4) Things about your school:
My school is fun.
The math I learn in school is fun.
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The other kids like it!
(5) Other:
Age 14 Sex M
Cajun Focus group, Participant 4 (African-American)
(1) Things about yourself:
I really like to work with computers and video games.
I hate to______________________________ .
My favorite hobby is reading comic books.
I am good in English, reading and science.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy____________________________ .
My mama helps me with my homework.
My homework________________________ .
(3) Things about your teachers:
My teacher, Mrs. Peters makes it fun to learn.
My class_____________________________ .
(4) Things about your school:
My school is sometimes violent.
The math I learn in school_____________________ .
The other kids___________________ .
(5) Other:
Age
Sex M
Cajun Focus group, Participant 3 (African-American)
(1) Things about yourself:
I really like to talk on the telephone.
I hate to clean up.
My favorite pastime is going out.
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I am good at cooking.
I often worry about going outside.
(2) Things about your parent(s)/guardian(s) and study conditions at home:
My daddy is a truck driver.
My mama works for the state.
My homework is sometimes hard so my sister helps me.
(3) Things about your teachers:
My teachers are very good at teaching things.
My classes are wonderful.
(4) Things about your school:
My school consist of the world's greatest kids.
The math I learn in school is very helpful to me.
The other kids think that it is good.
(5) Other:
Age 14 Sex F
Cajun Focus group, Participant 2 (African-American)
(1) Things about yourself:
I really like to read, write and go shopping.
I hate to participate in PE and I hate to clean up.
My favorite place is Cortana Mall.
I am good at singing and dancing.
I often worry about my grades.
(2) Things about your parent(s)/guardian(s) and study conditions at home.
My daddy helps me with my homework.
My mama helps me with my homework.
My homework is very hard at some times.
(3) Things about your teachers:
My teachers are really helpful, they help me understand throughly.
My class doesn't help me at all they joke a lot.
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(4) Things about your school:
My school is a real good place, they do all they can to help us.
The math I learn in school is real helpful because I need it everyday.
The other kids are not a real good influence because they fight too much.
(5) Other:
Age 16 Sex F
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APPENDIX H
LIST OF CODES BY DOMAIN GENERATED BY QUALPRO
SELF-FACTORS THAT AFFECT PERFORMANCE ON TESTS
NO REST. . . . NOT SLEEPING, TIRED, WORRIED
AFFECTIVE. .MOTIVATION
MATH USE. . REAL-LIFE, APPLICATION, JOBS

PARENT/HOME ENVIRONMENT-FACTORS
PARENTS. . . .NO HELP, HELPFUL, CONFUSED ME
HOME
CAN’T STUDY, QUIET HOME, STUDY IN ROOM
KIDS DISTURB, USE COMPUTER, USE MATH PROGRAMS
OCCUPATION..PARENTS JOB HELPS
SCHOOL-FACTORS THAT AFFECT PERFORMANCE ON TESTS
LEARN
GOOD ENVIRONMENT
CLASSES.. . .SMALL, SMALL GROUP, COOPERATIVE, FUN
USE MANIPULATIVE
DISRUPT.. . . LESS DISRUPTION
TEACHER-FACTORS THAT AFFECT PERFORMANCE ON TESTS
INSTRUCT. . .GOOD STYLE
TEACHER. . . .ENCOURAGED ME, TOO FAST, HOMEWORK HELPS
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